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BRITISH CAST IRON RESEARCH ASSOCIATION. 
The Registered Office and Laboratories of the B.C.I.R.A. are at: 
24, ST. PAUL’S SQUARE, BIRMINGHAM. 
Telephone: Central 1885. Telegrams : CIRA. 
The B.C.1.R.A. Scottish Laboratories are ;— 
Foundry Technical Institute, Meek’s Road, Falkirk (7elephone sat 


Forthcoming Events. 


NOVEMBER 2. 


Institution of Engineering Inspection Tre me in 
London. ‘ Die Casting,’’ Paper by A. H. Munde 


NOVEMBER 6. 

Institute of Metals (Birmingham Local Section) :—Ordinary 
meeting at “Drop Forging and Machine 
Forging,” Paper by F. Spencer. 

Institute of Metals Teste Pn Coast Local Section) :— 
Ordinary meeting at Newcastle-on-Tyne. “ Deformation 
of Metals,” Paper = Professor Cecil H. Desch, F.R.S. 


OVEMBER 8 
Institute of Metals Local Saction) ; :—Ordinary meet- 
ing in | Contour,” Paper by 
Professor W. aa S 


Institute of Metals (Shoyiela Local Section) :—Ordinary meet- 
ing at Sheffield. ‘“ Flow in Metal Shaping Processes,’’ 
Paper by Professor F. C. Thompson, D.Met. 

NOVEMBER 21-22. 

Institute of Fuel :—Meetings at the Institution of Electrical 
Engineers, London, W.C.2. Papers to be read :— 
duction,” by George Raw, B.Sc.; -“ Preparation,” by 

Prof. H. Louis; “ Marketing,” by Capt. Roland Addy. 


Institute of British Foundrymen. 


NOVEMBER 3. 
Lancashire Branch : :—Ordinary meeting at 
‘ Facing Sands,” Paper by C. Presswood, B.A 


NOVEMBER 8. 

London Branch :—Ordinary meeting in London. 
sideration of Points Raised in P. Bardenheuers’ Paper, 
Graphite in Gray Cast Iron,” by John Shaw. 

Birmingham, Coventry and West Midlands Branch :— 
Ordinary meeting in Birmingham. ‘“ Shrinkage Holes in 
Small Grey Iron Castings,” Paper by P. A. Russell. 

NOVEMBER 10. 

Branch (Junior Section) : 

Good and Bad,” 


Manchester. 


Con- 


Birmingham 
Patterns : 


-Ordinary meeting. 
Paper by W. J. Flavell. 
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Foundry Trades Equipment & Supplies Association. 
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Southampton Row, London, W.C.1. 


Welsh Engineers’ and Founders’ Association. 
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I1.B.F. Winter Programmes. 


The winter programmes of the technical 
societies have set in, as someone once said of the 
English summer, ‘with their accustomed 


severity.”’ As a consequence of a good deal of 
summer-time thought and effort, energetic secre- 
taries have produced an attractive list of meet- 
ings and visits, and the combined list of I.B.F. 
programmes has come to hand. 

A perusal of the programmes makes clear the 
importance of what might be termed the educa- 
tional aspect of the work of the Institute. Most 
technical societies, particularly those of senior 
rank, are content to present each winter a com- 
paratively small number of Papers dealing in the 
main with new work, and their provincial 
branches are content to take their Papers from 
headquarters. Furthermore, they do not generally 
discuss Papers at their annual meetings. The 
I.B.F., however, is different. Foundry work is so 
complex and many sided that there is always room 
for the presentation of a particular type of ex- 
perience, even though the Paper may be descrip- 
tive, or may not embody really novel matter. 
Members vary so much in their technical know- 
ledge and practical experience that this constant 
te- re-presenting of important aspects of foundry 
work is a good thing. If at some future date the 
institute decides to impose some form of qualifi- 
cation on younger men desiring to enter, the 
Papers of the proceedings will form an admirable 
set of text books for them to study. 

In connection with the Papers, it should he 
remembered that they are like mercy, which 
blesses both him that gives and him that takes. 
There is nothing more useful to a foundryman 
than to attempt to put down on paper certain 


ideas and to give them to an audience. Whether 
the audience get anything out of it or not, the 
speaker gains enormously in the clarity of his 
ideas, because he is compelled to put into words 
things which often lie unexpressed at the back 
of his mind. A further advantage is gained by 
discussion with other men of similar responsibility 
but different experience. Equally also the audi- 
ence gets something from a presentation of certain 
facts, and those who contribute to the discussion 
get in a lesser degree some of the advantages 
which the speaker has gained from preparing the 
Paper. 

More and more manufacturers rely upon 
organisation and management for their power to 
compete, rather than upon the possession of 
so-called trade secrets, and increasingly is the man 
who attends technical meetings free to put his 
cards on the table. The I.B.F. has an enormous 
part to play in providing a platform on which 
this interchange of idea can take place. We 
think that the secretaries might with advantage 
cultivate the younger men who are keen, but who 
have not vet commenced to write, and also try 
and get material from those older men of wide 
experience but who do not write easily, by asso- 
ciating them with a suitable younger man. This 
works very well when the two men have con- 
fidence in each ‘other. Finally, we would appeal 
to Branch-Presidents, Chairmen and others not to 
pad out a discussion by relying on the efforts of 
the usual speakers, who can, if necessary, be 
called upon to fill an awkward gap later in the 
evening. We think some excellent meetings could 
be held by having impromptu discussions on topics 
which are not known until the meeting opens, 
these forming what the B.B.C. would call ‘ sur- 
prise items.’’ Alternatively an excellent evening 
can be arranged by getting, say, half a dozen 
members to contribute to a discussion on a topic 
which wants ventilating, although an actual 
Paper may not be forthcoming. 


Quasi and Crazy Scientific 
Developments. 


There is an attitude abroad amongst the more 
scientific section of the foundry world of shelving 
or disregarding improvements in melting ma- 
chines, proprietary articles, or cast iron metal- 
lurgy, because this body of thought regards these 
developments as being at present unrelated to the 
final solution of the problem posed. Now it 
has recently been stated that the institution of 
mass or quantity production and ‘ standards ”’ 
is an acknowledgment of a lull in progress. The 
steel rail has been standardised for many years, 
yet we believe it could be improved upon, but it 
obviously “ fills the bill,’ and allows progress to 
be built upon its proved properties. Thus when 
the founder is offered a guaranteed improvement 
the question arises as to whether by its adoption 
progress can be built up around its functioning. 
For instance, if it is an economical system of 
melting, any savings could be devoted to the 
better gradivg of the raw materials or a fund 
created for mechanical handling. If it is a ques- 
tion of the use of a proprietary article, which 
introduces economies, a period of standardisation 
should permit of added time to be devoted to 
various shop problems. If the improvement relates 
to better, but more expensive, finished product then 
studies should be made for educating the buyer 
as to the advantages of the new material and the 
raison d’étre for an increased price and generally 
to effect the creation of an added profit from the 
material. Then an allocation should be made to 
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work away for the complete understanding of 
the new material and its correlation and co-ordina- 
tion with academic research work. Thus the 
creation of a mental metallurgical rut may be 
circumvented. Finally there is being issued a 
certain number of purely quack nostrums, for 
which no definite chemical or logical practical 


reasons can be advanced for their economic 
utilisation. These can be relegated to the 
“crazy ’’ variety, and can be dismissed without 


further consideration, but the ‘‘ quasi’’ merit 
the closest consideration, even though they do 
create a temporary lull in progress, because, like 
quantity production, it is the safest basis for 
the immediate production of profit. The receipt 
of war debts in the distant future should provide 
posterity with the means of providing an academic 
basis for every operation performed and material 


produced. 


Correspondence. 


[We accept no responsibility for the statements made 
or the opinions expressed by our correspondents.| 
Foundry and Engineering Treining on the Continent. 

To the Editor of Tue Founpry Trape JourRNat. 

Sir,—As I listened to Mr. Delport’s address 
to the London Branch of the I.B.F. on the above 
subject his concise review of the curriculum advo- 
cated and carried out by the Foundry High 
School of Paris, the successes obtained and fine 
work done, my first thoughts were Germany does 
not possess all the thoroughness associated with 
‘* technical education.’”’ I should like, here and 
now, to congratulate the French Foundry Masters’ 
Association, coupling with them the French Educa- 
tional Authorities and M. Ronceray. I do admire 
their courage and initiative in pushing through 
a scheme of this description. In regard to prac- 
tical training, the moulder of Great Britain com- 
pares most favourably with those of Germany, 
France and America, where specialisation is a 
noted feature, this undoubtedly being detrimental 
to the production of good all-round moulders. I 
will admit that the “technical” instruction 
absorbed by our youths in the foundries is not 
comparable with such as is regularly given at the 
Paris High School, viz., eight years of tech- 
nical and practical instruction. What would our 
apprentices think of that? And the last two years 
at the day school; the fees approximate to £50 
at least per annum. By all means let us have 
such schools for those who can afford to pay. 
For instance, a two-years’ course in such a school 
for future owners, partners, directors, superin- 
tendents and works managers would be all to the 
good of the industry and its workers. It would 
surely be the means of raising the morale and 
status of the workers engaged thereon in the eyes 
of those that mattered. But to ask ourselves such 
a question as ‘ Do our moulders and apprentices 
require such a school exactly after this style?” 
is, I think, superfluous. Rather ask, “Can they 
or their parents afford to send them to such a 
school? ’? The answer will be ‘‘ No ”’ in the large 
majority of cases. I firmly believe that the educa- 
tional authorities can and will meet any demand 
for the training of the foundry employees. 
Facilities already exist in London and the pro- 
vinces for an ideal training. But we have not 
had any authoritative demand for a_ stabilised 
course of instruction. Nothing was given to us 
by Mr. Delport as being in the ‘Course of 
Studies ’’ pursued under the French system but 
what is already provided by our own Institutes, 
viz., arithmetic, geometry, chemistry, mathema- 
tics, machine-drawing, physics, metallurgy, 
pyrometry, testing of metals, and _ practical 
work in pattern-making and foundry practice. 
My final suggestion is that the foundry-owners get 
together, and form a new association of their 
own ; follow the example outlined by Mr. Delport ; 
enlist Governmental aid; formulate a systematic 
course of studies; grant recognised certificates and 
diplomas for successes at examinations; and then 
I am sure, with the programme arranged and the 
certainty of some suitable recognition for services 
rendered, that the apprentices and moulders will 
not be found wanting.—Yours, etc., 

A. F. Grsss. 
L.N.E.R., C.M.E. Dept., Stratford. 


FOUNDRY TRADE JOURNAL. 


Big Foundry Fusion Now Carried Out. 
£450,000 Share Capital. 


The proposed big Derby foundry fusion recently 
reported in the columns of THe Founpry Trape 
JourNaAL, has now been carried out, and the name 
of the new firm, which has taken over the amal- 
gamated business of Messrs. Haslam’s Foundry 
and Engineering Company, Limited, and Messrs. 
Newton Bros., Limited, will be known as Messrs. 
Haslam & Newton, Limited. 

The directors of the new company are Mr. 
Jesse Lord, J.P., of Rochdale, who was chairman 
of the Haslam Foundry & Engineering Company 
(1927), Limited: Mr. William Gilbert Haslam, 
J.P., North Lees, Derby, director of the Haslam 
Company: Mr, Charles Andrew Newton, 
A.M.I.E.E., Park Lane House, Littleover, Derby, 
chairman of Newton Bros. (Derby), Limited; 
Lt.-Col. H. Newton, C.B.E., D.S.0., T.D., Mile 
Ash, Derby, a director of Newton Bros. and man- 
aging director of Raylock Fabrics, Limited: 
Mr. Gerardus Johannes Tennisen, Berkheide, 
Rijksdorp, Wassenaar, Holland, Continental 
representative; Mr. Henry Bland Potter, man- 
aging director of Haslams; and Mr. Frederick 


Newton, The Grange, Normanton, Derby, the 
managing director of Newton Bros, ; 
It will be noticed that the list of directors 


includes representatives of both firms. Mr. G. 
Haslam was a member of the original firm of 
Haslam’s Company, which was purchased after 
the death of Sir Alfred Seale Haslam, by Mr. 
Jesse H. Lord and Mr. H. B. Potter, of Roch- 
dale, both of whom continue on the Board. The 


only addition is Mr. G. J. Tennisen, of 
Wassenaar, Holland, who is the Continental 
representative. 


A Bright Future. 

The prospects of the new company are indeed 
very bright, and the directors entertain great 
hopes that the turnover and _ profits should 
increase considerably in the near future. It is 
interesting to record that during the past few 
years the combined profits show a considerable 
advance. In 1925-6 they were £48,279; in 
1926-7, £54,449: and in 1927-8, £53,506, which 
gives an average of £52,078. 

At the present time both works are fully 
employed. Profitable contracts are in hand and 
others in course of being arranged, and these, 
our representative was informed, are sufficient to 
keep the works employed for longer than a year. 
It is not very long ago since the Haslam Foundry 
Company, Limited, supplied machinery to the 
Orient Company for their new liner, ‘‘ Orford,’’ 
and moreover, they have installed plant on four 
of the new vessels belonging to the Blue Star 
Line. Messrs. Newton Brothers have carried out 
some big Government contracts, and supplied elec- 
trical power equipment for a large number of 
wireless stations, and for many _ telephone 
exchanges in the country. 

Since the formation much activity has pre- 
vailed, with the result that the works have secured 
some big contracts. Additional employment is 
likely to be found, and our representative is in- 
formed that since the prospectus was issued con- 
tracts have been signed by the firm for £200,000 
worth of machinery, some of which were in the 
course of negotiation when the issue was made. 
The contracts are for electrical and mechanical 
goods, and will keep the employees of both foun- 
dries fully oceupied. 


A Correction. 


A NOTE ON THE use of the side-blown converter, for 
the production of steel castings. Two slight mistakes 
have unfortunately crept into this article on page ‘ 
column 3, para. 5. One should read ‘“‘ high Si,”? and 
not “high S.” hematite, whilst the last paragraph 
should read: ‘‘ The ideal plant would consist of a 
basic-lined open-hearth furnace’ (not electric). 


Tre Ropney Founpry Company, Limirep, has 
removed to Deptford Green, S.E.8. The “phone No. 
is New Cross 4612. 


NOVEMBER 1, 1928. 


Random Shots. 


To conclude my review of the Motor show | 
should have stated that there were various 
minor accessories with some of the models men- 
tioned ; for example, the Sardine Tin is complete 
with tin opener and the Cocktail Shaker with lid. 
Most of the models. are fitted with cigarette 
lighters and corkscrews, and the finish on them 
renders it unnecessary for madame _ to carry a 
pocket mirror. 

* * * 

There is no truth in the rumour that we are 
embarking on a scheme of insurance which will 
protect registered readers against the minor 
accidents of foundry life; such as stumbling over 
the handle of a shank, injuries to self respect 
on being ticked off by the foreman, wounded pride 
due to wasters, damage due to the presence of 
green in the eye, and so forth. 


* * * 


If our imports are to be safeguarded, why not 
make a start on Mrs. Aimée Semple McPherson? 
The Chambers of Commerce have declared the pro- 
cedure much too complicated. Not so Semple as 
it sounds, in fact. 

* * * 


It was characteristically like salesmen to enter- 
tain the President of the Board of Education on 
the formation of his Committee to’ deal with edu- 
cation for salesmanship. But I cannot swallow 
Mr. F. W. Goodenough’s statement that better 
salesmanship will solve the unemployment problem. 


* * * 


Some critics of the salesman will say that, in 
these days, nothing is too bad for successful sales- 
men to sell, and to sell regularly and at a good 
profit; that what a salesman says three times is, 
of course, the truth. And when it is reiterated 


not three but three million times it becomes 
heresy to deny it. 
* * 


When making a choice, salesmanship will help 
to decide, as between gas and electricity, for 
instance, or between a fur coat and a diamond 
necklace. But can it in the aggregate increase 
the demand? It may help us to some of our lost 
export markets, but so far as the home market 
is concerned salesmanship can only coax money out 
of our pockets when we have plenty, and when we 
are indifferent whether we spend it or not; and 
that does not apply to most of us. We have to 
limit our demands on our incomes, not go out of 
our way to be responsive subjects to scientific 
salesmanship. Salesmanship may help one firm 
to get orders at the expense of another, but that 
does not solve the unemployment problem, it 
merely redistributes the unemployed. 


* * * 


Did you hear of the clergyman whose claim to 
fame was that he could never answer a conundrum? 
Two friends arranged to prove him wrong by 
asking him the resemblance between two things 
chosen at random so that there could be no con- 
nection whatsoever between them, and hence no 
reply. One asked him, ‘‘ What is the resemblance 
between a ghost and a bun?’’ He immediately 
answered, ‘‘ They are hoth fancy bred.”’ 


* * * 


New ALPHABET FOR’ IJRONFOUNDERS. 


(Continued.) 


The pressure on this column is so great that 
the alphabet progresses slowly. We have, you 
may recall, got as far as L. 

M. stands for Moulding, a glorious game: 

It’s like making mud-pies in all but the name. 

N. is the Nightshift, that overworked band, 

Who thro’ all their troubles stay perfectly bland. 

O is for Oven: the cores there we bake: 

The missus no doubt covets it for the cake. 

P is for Pig, of a non-grunting kind, 

Though connected with Sows in the past, you will 
find. 
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British Cast Iron Research Association. 


Seventh Annual Report. 


Cast Iron—A Range of Alloys. 


The seventh annual report, for the year ending 
June 30, 1928, stresses the growing influence of 
the Association in determining the current atti- 
twde to cast iron and the founding industry. At 
one time considered as a Cinderella material, used 
because it was cheap, with properties of no par- 
ticular importance as long as it performed its 
main function of filling the mould, it is now gener- 
ally recognised as a highly important and complex 
metallurgical material, the use of which is 
governed by its intrinsic properties, which are 
governed in turn by constitution. Engineering 
opinion, in fact, is beginning to consider cast 
iron in its true light, not as a material, but as 
a range of materials capable of indefinite modi- 
fication to suit particular service conditions. 

Reference has been made in previous reports 
to metallurgical developments in cast iron on the 
Continent and in the United States. There is no 
doubt that the establishment of the Cast Iron 
Research Association has been followed with 
interest in these countries, and its programme 
examined. There are signs that recent move- 
ments in both continents towards the promotion 
of research by the united action of manufacturers 
have been definitely inspired by the existence of 
this Association. It is, therefore, particularly 
necessary that the Association should grow in the 
confidence of the industry until it ultimately 
becomes fully representative. The Association is 
still not able to do one quarter of what could be 
done in the industry if adequate financial sup- 
port were forthcoming. ‘There are signs, however, 
that the set-back caused by the coal dispute is 
temporary, and that the rate of progress which 
obtained prior to this is being renewed. 

Although there has not been a large increase 
this year in subscription income, the Council is 
able to record that in the year under review the 
subscription income has been the highest in the 
history of the Association. 

The first steps have been taken towards the 
acquisition of a melting plant belonging to the 
Association. By courtesy of the directors of Lee, 
How) & Company, Limited, space has been pro- 
vided in their works at Tipton for a crucible fur- 
nace kindly donated by the Morgan Crucible 
Company, and equipped with a fan and motor 
given by James Keith Blackman & Company, 
Limited. The Council is indebted to Lee, How] 
& Company, Limited, not merely for their interest 
in providing the accommodation, but for much 
additional assistance, without which the running 
of the furnace would be impossible. It is hoped 
at a later date to arrange for the installation of 
a cupola to the <Association’s design, but this is 
held up pending the completion of certain cupola 
experiments referred to more fully below. 

The second main feature of the vear’s work has 
been the great extension of experimental work 
in members’ works on a practical scale. The 
Association has since its foundation recognised the 
necessity for putting its conclusions into practice 
with the least possible delay, and in order to do 
this invites inquiries from members who desire 
to raise any matter connected with foundry prac- 
tice. The replies enable the latest scientific 
information at the disposal of the Association to 
be put into practicable form, and this partakes 
of the nature of industrial development, which is 
essential to the successful application of scien- 
tific results. In addition to this, however, large 
-cale experiments have been commenced in 
members’ works. Two of these concern the 
cupola—the first, dealing with the influence of 
cupola design and air supply upon operation, 
is being carried out by courtesy of Mr. G. Pate, 
O.B.E., J.P., at the works of the Carron Com- 
pany, Carron, and the second, a series of experi- 
ments on the influence of coke on quality and 
quantity of metal, at the works of Smith, Patter- 
son & Company, Limited, Blaydon-on-Tyne, by 
courtesy of Mr. R. O. Patterson. This last-men- 
tioned series of tests is being done in conjunction 


with the Northern Coke Research Committee. A 
third series of tests concerns the composition of 
irons used in light castings, and is being carried 
out at the works of Smith & Wellstood, Limited, 
Bonnybridge, by courtesy of Mr. G. A. Ure, J.P. 

The remaining development of interest is the 
extension of the policy of holding members’ meet- 
ings. In the last financial year the experiment 
was tried of holding private meetings of members 
in a few industrial centres for the purpose of 
putting before the members some features of the 
Association’s work for discussion and criticism. 
It was hoped in this way to keep members closely 
in touch with the work, to provide a means of 
discussion, and to get over the difficulties found 
by many members in reading and making adequate 
use of purely technical reports. This experiment 
was so well received by members that in the year 
under review two further series of meetings have 
been held in each of ten industrial centres chosen 
with regard to the geographical distribution of 
members. These are London, Birmingham, 
Swansea, Manchester, Sheffield, Leeds, Newcastle, 
Glasgow, Falkirk and Ipswich. These meetings 
involve a considerable amount of time on the part 
of the Director and Consultant, but from the dis- 
cussions and from comments received from mem- 
bers it is believed that they serve a highly useful 
purpose, and should be continued. It is hoped 
to arrange at least three series during the coming 
year, to develop the meetings, to extend the 
subject matter, and to arrange for other members 
of the staff to take part in them. 


Finance. 

There is an excess of expenditure over income 
for the year of £140; whilst two years ago, when 
the Association possessed nothing beyond office 
furniture and the library, it became necessary 
to expend the sum of £1,200 in connection with 
the new premises and the requisite equipment and 
apparatus. During the year 1926-1927 the sum of 
£1,003 was so spent, and the £140 referred to 
represents part of the remainder of this allotted 
sum, thus bringing up the total to within £57 of 
the anticipated figure. The excess expenditure 
has, therefore, been incurred in accordance with 
the predetermined plan. Apart from this, no less 
than £262 from the income has been applied to 
writing off assets: the whole of the amount at 
which the books and periodicals in the library 
stand in the balance sheet, together with part of 
the amount for office equipment and furniture. 
The Association’s assets now stand in the books 
at the sum of £480. In effect, therefore, the 
expenditure for the year is well within the actual 
income. During the year ending June 30, 1926, 
the total expenditure on accommodation was 
£816, and last year, in which the removal was 
effected, the total was £773. During the year 
under review the total is £596. 

At any given time the Association has in hand 
barely two months’ expenditure. This is an 
undesirably small margin, and is due in part to 
the necessity for finding, out of income, money 
for capital extensions, referred to above in con- 
nection with the new building. Trade conditions 
have prevented any appeal to members for assist- 
ance in this connection. The necessity for find- 
ing expenditure for apparatus and equipment out 
of income is naturally a serious handicap. 


Membership. 
The subscribing membership of the Association 
in all classes is 298, of which the number of 
ordinary and trade members is 227. 


Council. 


Mr. H. B. Weeks, F.I.C., has again acted as 
Chairman of Council and of the Research Com- 
mittee, and has earned the warmest thanks of the 
members for the time and energy he gives to the 
Association’s affairs. Mr. F. J. Cook, Mr. J. T. 
Goodwin, and Mr. Oliver Stubbs have served as 
vice-chairmen. The Council regrets the serious ill- 
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ness of Mr. Oliver Stubbs for a large part of the 
year, and trusts that he may be speedily restored 
to health, The Council congratulates Mr. Good- 
win on the successful completion of his year of 
office as President of the Institute of British 
Foundrymen. Mr. W. B. Parker, F.I.C., has 
acted as Chairman of the Publications Committee, 
which during the year appointed an Education 
Sub-committee. Since the close of the year this 
body has been formally given the rank of a com- 
mittee of the Council: 

A striking feature of the year’s work has been 
the continued success of the sub-committee system. 
The research programme supervised by the Re- 
search Committee is divided up, and seven sub- 
committees are responsible for particular sections 
of it. During the year the number of meetings 
and attendances at sub-committee meetings has 
greatly increased, and it is by the sub-committees 
that the front line work of the Association is 
being done. The general success of the committee 
system serves to emphasise the soundness of the 
plan of re-organisation adopted in 1924 and re- 
corded in the annual report for that year. 

During the year six meetings of the Council 
have been held, with an average attendance of 
fourteen. Of the Research Committee eight meet- 
ings have been held, with an average attendance 
of twelve. Of Research Sub-committees twenty- 
three meetings have in addition been held, the 
average attendance being eight. Five meetings 
of the Publications Committee have taken place, 
with an average attendance of eight, and three 
meetings of special committees. During the year 
also the Scottish Committee has held two meet- 
ings, with an average attendance of ten. A com- 
plete list of committees is given in Appendix I. 

In addition to these formal meetings the Direc- 
tor and Consultant take advantage of opportuni- 
ties of keeping in touch with members of Council 
during visits to various industrial centres in con- 
nection with members’ meetings referred to above. 

Council and committee meetings have been held 
in London, Birmingham, Sheffield and Falkirk, and 
the thanks of the Association are due to the Tron 
and Steel Institute for the loan of rooms for 
meetings. 


Internal Organisation. 


During the year Mr. G. Murray, chemist to the 
Association, resigned, and is succeeded by Mr. C. 
Rowley. 


Research Work. 


Corrosion-resisting Cast lron.—There is consider- 
able need for a corrosion-resisting iron of good 
mechanical properties for engineering applications 
where ordinary cast iron has insufficient resistance. 
After a series of corrosion tests on a wide variety 
of engineering irons, it was established that the 
improvement in corrosion-resisting properties to 
be obtained by making practicable alterations to 
ordinary compositions was slight, and it was 
necessary to consider a radical departure from 
existing composition, preferably to examine irons 
rendered austenitic by the addition of special 
elements. A series of corrosion tests was therefore 
made on irons containing nickel originally made 
in connection with the nickel iron investigation, 
and it was decided as a next step to consider a 
series containing chromium and/or copper. At 
this point news was received from the International 
Nickel Company of the development of an iron 
containing nickel and copper in the proportions 
usually found in Monel metal, and corrosion tests 
were made on this composition with very satis- 
factory results. Preferred compositions and test 
results have been communicated to members. It 
is well known that no single corrosion test will 
suffice to determine the suitability of a resisting 
material under all conditions, and a test under 
service conditions is the only guide. The informa- 
tion was therefore placed before members so that 
they might pursue the matter further if desired. 
The additional elements naturally increase the 
cost considerably, but this still remains well below 
the cost of any alternative material, ferrous or 
non-ferrous, which might have to be used, and at 
the present time no cheaper method is available of 
rendering iron of corrosion-resisting composition. 
Even so, this alloy is, like stainless steel, rot 
corrosion proof, and under some service conditions 
is markedly corroded. Under other conditions, 
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however, it resists much better than ordinary engi- 
neering iron. 

Moulding Sands.—The basic work being carried 
out at the University of Sheffield of testing par- 
ticular deposits of moulding sands has _ been 
extended, and tests have been completed on 
Southampton moulding sands and on Scottish 
moulding sands. In addition to the chemical 
analysis, permeabilities and mechanical strengths 
over a range of moisture contents and degrees of 
ramming, the refractoriness of clay and sand have 
been taken on the whole series. 

Two tests have been chosen as suitable for regu- 
lar foundry control—permeability and compression 
strength—and apparatus for the conduct of these 
tests has been made; full details will be put before 
members at an early date. Experiments have also 
been carried out on the influence of the sand con- 
dition on the surface of the casting. A start has 
been made on refractory materials for cupola 
linings. 

Heat-resisting Irons.—The study of this complex 
question has been continued, and some results of 
extreme interest have been obtained on unusual 
but practicable mixtures. The Association has co- 
operated with the Fuel Research Board in the 
question of design and composition of retorts for 
low-temperature carbonisation, and these retorts 
are now in service at the Greenwich Fuel Research 
Station. It is understood that the retorts show a 
large increase in through-put of coke compared 
with that obtained on the retorts which were dis- 
placed, but it is, of course, too early to judge the 
improvement in service life. 

Following the second report of the Heterogeneitv 
Committee of the Iron and Steel Institute, which 
dealt with ingot moulds and their influence on 
the properties of steel, the Chairman, Dr. Hat- 
field, suggested that the Association should supply 
data on the fundamental properties of ingot mould 
irons. A meeting attended by ingot mould makers 
in the Sheffield area was held, and the support of 
all ingot mould makers is being sought for a pro- 
gramme of investigation. 

Malleable Cast Tron.—¥ollowing the determina- 
tion of the influence of manganese, sulphur, and 
total carbon on the properties of white heart 
malleable, the whole of the year has been occu- 
pied in a lengthy investigation on the influence of 
silicon, together with total carbon. This is pro- 
hably the most complete investigation made into 
the influence of composition on the properties of 
white heart malleable, and is now approaching 
completion. In addition a number of auxiliary 
points have been dealt with. 

Light Castings Trons.—A series of melts of pig- 
irons suitable for light castings has been made, 
and test results compared as a_ preliminary to 
the systematic determination of the influence of 
varying silicon, manganese, and phosphorus, The 
silicon range has been completed. 

Alloy Cast Tron.—The investigation on the 
influence of nickel has been continued during the 
vear by Dr, A. B. Everest in the Metallurgical 
Department of the University of Birmingham, 
under the supervision of Professor D. Hansen. 
The Association co-operates fully in this work, 
which is supervised by the Nickel Sub-Committee 
The influence of nickel has been established, and 
a series of melts on a practical scale, both from 
crucible and cupola, has been made at the works 
of the Midland Motor Cylinder Company, Limited, 
by the courtesy of Mr. P. Pritchard, and Belliss 
& Morcom, Limited, by courtesy of Mr. F. O. 
Everard. Service tests on automobile cylinders 
with and without nickel are in active progress. 


Cupola Tests.—Following the visit to France 
and Belgium, reported last year, when the 
Director and Consultant saw a new design of 


cupola at work, this design was tested at the 
works of Cameron & Roberton, Limited, Kirkin- 
tilloch, by courtesy of Mr. John Cameron, J.P. 
The results of this test wil! shortly be available 
members. 

It is impossible for-many foundries with exist- 
ing cupola melting conditions to take advantage 
of recommendations for melting special mixtures, 
and the Association has continued its work in 
advising members desiring to re-model their 
cupolas on modern lines. The results of the 
design worked out by the Consultant have been 
eminently satisfactory, and the Association there- 
fore gratefully accepted an offer on the part of 
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Mr. G. Pate, O.B.E., J.P., of the Carron Com- 
pany, to install a cupola to the Association’s 
design, which would provide more definite and 
more sensitive control than has yet been possible. 
The design was duly worked out by the Con- 
sultant, and installed by the Carron Company, 
and experiments have proceeded, the aim heing 
to determine the fundamental principles of 
cupola operation with respect to the distribution, 
volume, and pressure of air, coke consumption, 
ete. The progress is naturally slow, for the 
cupola is used on commercial work, and it is not 


possible to risk the production of waster cast- 
ings. At the same time it is necessary to pro- 
duce castings very thin in section at a_ high 


temperature for successful pouring, and this has 
been done with marked success for a very low coke 
consumption. The experience gained will inevit- 
ably influence cupola recommendations in the 
future. 

The Northern Coke Research Committee is 
engaged in the study of the properties and struc- 
ture of metallurgical coke required for particular 
kinds of service. The Association co-operates in 
connection with cupola coke, and by arrange- 
ment with Smith, Patterson & Company, Limited, 
Blaydon-on-Tyne, by courtesy of Mr. R. O. 
Patterson, a series of melts have been made with 
varying types of coke with very close observation 
of consumption, temperatures, ete. This series 
probably forms the most complete series of cupola 
tests vet made. 

The Influence of Manganese.—The Senior 
Metallurgist is personally conducting a series of 
investigations with the object of correlating 
composition with properties, of determining the 
influence of rate of cooling, and generally of 
explaining a number of anomalies which at pre- 
sent handicap the metallurgist in dealing with 
cast iron. The first result of this' has heen a 
preparation of a report on the influence of man- 
ganese on cast iron, which definitely reconciles 
the many conflicting opinions which have hitherto 
been held with regard to this influence, and the 
report will he of value in many practical ways 
where the influence of manganese is of importance. 

The Testing of Cast Tron and the Design of 
Cast-Iron Structures.—With a view to providing 
engineers with means for ascertaining the 
strength of cast iron in different sections, the 
Association has developed the transverse test on 
the round bar by determining the modulus of 
rupture over a series of diameters for the same 
mixture. The curve obtained shows the varia- 
tion in strength of iron with section, and when 
determined for several mixtures provides a useful 
chart for the designer. With the assistance of 
yarious members, several series of bars have heen 
made and tested during the vear. Work has also 
been done on the practicability of the shear test 
for cast iron, and its relation to the tensile test. 

Recommended Methods of Analysis.—With a 
view to eliminating causes of discrepancies he- 
tween analyses of the same material bv different 
laboratories, the Association has prepared recom- 
mended methods of analysis for the constituents 
of cast iron, for the proximate analvsis of black- 
ings and plumbagos, coal and coke dusts, and for 
the sampling of sand and coke. It is hoped to 
formulate a complete set of recommended methods 
to cover the ordinary operations of a foundry 
laboratory. 


The Future. 


According to present arrangements with the 
Department of Scientific and Industrial Research, 
during the vear under review the Association has 
enjoved a grant of £1 for €1 in respect of sub- 
scription income. This will also be received for 
the year 1928-1929, following which the grant is 
to be reduced to 10s. in the £1. This will mean 
an immediate reduction in income of over £2,000 
per annum, and it is not at present possible to 
see how that additional sum can be obtained. 
This reduction in income would, therefore, 
ously handicap the Association’s work. 

Furthermore, under present arrangements, the 
grant would cease completely in 1931, the whole 
of the million fund set aside by Parliament to 
aid Research Associations, being then exhausted. 
It was clear two vears ago that there is little 
likelihood of Research Associations as a whole 
being able to support themselves entirely after 
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this date, and the Conference of Research A--ocia- 
tions instructed its Standing Committee, of which 
the Director is a member, to consider the matter 
and take appropriate steps. A petition was pre- 
pared, duly signed by the whole of the Research 
Associations, and subsequently presented to Ear] 
Balfour, as President of the Privy Council, which 
is responsible to the Cabinet for the Department 
of Scientific and Industrial Research. The peti- 
tion was presented by a small deputation, led 
by Sir James Hinchliffe, representing the textile 
trades, and seconded by Sir Philip Nash, Pesident 
ot our Association. 

The deputation stressed the national character 
and importance of the work done, and that the 
henefits of research are felt by the consumer as 
well as the manutacturer. 

After due consideration Lord Balfour announced 
the Government’s decision, which is that a fur- 
ther offer of grant on the £1 for £1 basis will be 
given to Research Associations for a period of a 
further five vears after 1931, and there will be 
power io repeat this for an additional five vears, 
making a further ten years in all. This grant, 
however, will not be upon the present basis. It 
is intended that each Association must be self- 
supporting to the extent of having a certain mini- 
mum subscription income from the industry, and 
the grant will only be paid on income received 
in excess of this figure. It is clear that the pro- 
spective income of any Association under this 
scheme will depend entirely on the minimum to 
he fixed, and this will be done by the Advisory 
Council to the Department of Scientific and 
Industrial Research. We are assured that each 
industry will be taken on its merits, with a 
sympathetic regard to the whole of the circum- 
stances. 

Supposing the minimum for an Association were 
fixed at £2,000 per annum, only the additional 
£2,000 on an annual subscription income of 
£4,000 would be grant earning, so that the total 
income would be £6,000 per annum. On the 
other hand, if fhe minimum was fixed at £1,000 
the total income on a subscription income of 
£4,000 would be £7,000 per annum. 

At this stage it can be stated that the official 
announcement will ensure continuity for the 
Research Assoviation, and the granting of this 
important concession is one which the Association 
can view with gratification, for the officers oc! 
the Association took’ a prominent part in_ the 
negotiations which led to the petition to Lord 
Balfour, and the President plaved a leading part 
in the interview itself. 

Conclusion. 

The Council records with satisfaciion the steady 
increase in the work and influence of the Associa- 
tion, and in particular the resumption of progress 
in subscription income during the year. The 
relatively unorganised condition of the foundry 
trade renders necessary the increase of member- 
ship by the lengthy process of individual approach. 
As the work of the Association 1s becoming more 
generally known, this difficulty is being in part 
removed, and the general support of the trade 
would suffice to put the Association beyond any 
fear of financial restriction. The report is signed 
by Mr. H. B. Weeks, the Chairman of Council, 
and Mr. J. G. Pearce, its Director and Secretary. 


Derby Works Inspection. 


At the invitation of Sir Henrv Fowler, the Derby 
members of the Association of Engineering and Ship- 
building Draughtsmen, numbering about 120, last 
Saturday visited the locomotive works of the L.M.S 
Railway. when a full afternoon of technical interest 
was enjoyed. In the course of a tour round the 
hutidings a considerable amount of new and rebuild- 
ing work in progress and the ingenious methods 
employed to ensure expeditious handling were noted. 


L.M.S. Presentation. 


On his retirement. after 37 years’ service in the 
engineers’ department of the L.M.S.R., Mr. Wilhan 
Watkins, of Derby, has been presented with a wallet 
of Treasury notes by his colleagues. In making the 
presentation in the branch room. Friargate, Mr. Stock 
dale, works inspector, wished the recipient joy in his 
retirement. 
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The Heat Treatment and 
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Volume Changes of Grey 


Cast Irons between 15 deg. and 600 deg. C. 


By J. W. Donaldson, D.Sc., A.I.C. 


(Continued from page 303.) 


Microscopic Examination. 

An extensive micro-examination was made on 
sections taken from all the irons at various stages 
during their heat treatment, involving the pre- 
paration and examination of a few hundred micro- 
sections. This micro-examination confirmed in 
general the results obtained by the analytical and 
physical methods (tensile testing and hardness 
determination) already dealt with. To illustrate 
the changes taking place in the structure, photo- 
graphs were taken of a number of the irons after 
the 200 hours’ heat treatment at 550 deg. C, 

The low total-carbon iron Cl in its cast condi- 
tion has a typical pearlitic structure with finely- 
divided graphite and a small amount of free 
ferrite. The other irons of the carbon series show 
a somewhat similar structure, except as to the 
relative proportions of graphite and ferrite, which 
both increase slightly as the total carbon increases. 
Fig. 10 shows the iron Cl after 200 hours’ heat 
treatment at 550 deg. C., when the combined car- 
bon has decomposed by 31 per cent., and Fig. 11 
the iron C3 after similar heat treatment had pro- 
duced a decomposition of approximately 62 per 
cent. In the first case the pearlite has lost its 
lamellar appearance, and appears to be in a state 
of disintegration, and in the latter case this dis- 
integration is more pronounced, the amount of 
pearlite being less, and areas of free ferrite 
occurring. In both irons the change in the 
pearlite has been accompanied by increase in the 
size of the graphite plates and by partial oxida- 
tion of the iron in the vicinity of the graphite, 
more noticeable in the case of C3 iron with the 
higher carbon content. 

The four manganese irons have a microstructure 
of lamellar pearlite, finely-divided graphite, a little 
free ferrite, and patches of the phosphide eutectic. 
The irons containing 0.97 and 2.43 per cent, man- 
ganese, M2 and M4, after heat treatment at 550 
deg. C.. when the combined carbon had decom- 
posed by approximately 82 and 66 per cent., were 
vhotographed and are given in Figs. 12 and 13. 
In the former the pearlite is more or less com- 
pletely decomposed, only small areas occurring, the 
ferrite has increased very considerably, and the 
graphite plates show a marked increase in size; 
while in the latter, although the pearlite shows 
considerable change, the areas are larger, and the 
gravhite flakes do not appear to be auite so large. 

The microstructure of the phosphorus irons as 
cast shows nearlite, finelv-divided graphite, a little 
ferrite, and in P3 and P4 there are areas of phos- 
vhide eutectic, particularly in the latter. The 
low-phosphorus iron P1, 0.20 per cent. phosphorus, 
shows an 86.1 per cent. combined carbon decomposi- 
tion after heat treatment at 550 deo. C.. and this 
is reflected in the microstructure, Fig. 14, where 
the pearlite is largelv disinterrated. the ferrite 
increased. and the gravhite swollen. Slightly more 
pearlite is annarent in the 0.70 per cent. phos- 
phorus iron after a similar heat treatment, Fig. 12. 
and there is little anvarent difference in the 
granhite, but more oxidation of iron. 

The most noticeable changes, however, are 
observed in the irons of the silicon series. The 
two lower silicon trons have a uniform pearlitic 
structure with graphite flakes distributed through- 
out, while in S8, althouch the structure is mainlv 
pearlitic, there are evidences of free ferrite and 
areas of the phosphide entectic, and in the 2.19 per 
cent. silicon iron, 810, the micro-structure consists 
of pearlite, ferrite, graphite, and phosphide eutec- 
tic. After 200 hours’ heat treatment at 550 deg. 
C.. the structure of the two lower silicon irons, 
0.65 and 1.05 per cent. silicon, which have a car- 
bide decomposition of 19.8 and 24.1 per cent.. still 
retain their pearlite structure, Figs. 15 and 16, 
although there is a distinct change in the nature 
of the pearlite. It appears less compact. and has 
a distinctly weaker appearance, especially in the 


higher silicon iron, where there are distinct ferrite 
areas fermed. In both irons, although the graphite 
plates show an increase, particularly in the 
former, in size, there is little evidence of oxidation. 

The 1.10 per cent. silicon iron, whose combined 
carbon decomposed by 32.9 per cent. after a 
similar treatment, shows a similar change, Fig. 17, 
although in this case the pearlite has lost its 
lamellar appearance and appears broken up and 
disintegrated. The 1.24 per cent. silicon iron, 
which decomposed to the extent of 62 per cent., 
shows a change corresponding to this decomposi- 
tion in its structure, Fig. 11, where the amount of 
pearlite is less, and large ferrite areas have 
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appeared. A similar structure is visible in the 1.48 
per cent. silicon, Fig. 12, excepting that there is 
less disintegrated pearlite and more free ferrite 
corresponding to the increase combined carbon de- 
composition of 82 per cent. In both irons the 
bulkier graphite is largely replaced by iron oxide. 
Lastly, in the high silicon iron, 2.19 per cent. 
silicon, the amount of pearlite visible, after a 550 
deg. heat treatment, is practically nil, Fig. 18. 
The structure consists of coarse, swollen, graphite 
flakes which show considerable oxidation and 
patches of undecomposed phosphide eutectic. 


Conclusions. 


The conclusions resulting from the foregoing 
tests may be summarised as follows :— 

(1) Heat treatment of grey cast iron at tem- 
peratures below the critical range produces 
changes in the iron which affect the strength and 
hardness. 

(2) These changes are due to decomposition of 
the combined carbon and are influenced by the 
temperature of treatment, the duration of treat- 
ment, and the composition of the iron. 

(3) The duration of treatment affects the amount 
of change, and for the various temperatures and 
for the different irons, an equilibrium value is 
attained for the 200 hours’ period of heating, 
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(4) As the total carbon content of grey cast iron 
is increased from 2.71 to 3.51 per cent., the stabi- 
lity of the combined carbon and consequently the 
heat-resisting properties are decreased, a decided 
change taking place between 2.71 and 3.08 per cent. 

(5) Increase of manganese from 0.52 to 2.43 per 
cent. produces a uniform increase in the heat- 
resisting properties. 

(6) Increase of phosphorus from 0.20 to 1.06 per 
cent. produces a slight but uniform increase in 
the heat-resisting properties. 

(7) The influence of silicon is to produce a 
marked influence on the heat-resisting properties. 
With less than 1.10 per cent. silicon, great stability 
is attained, which increases uniformly as the silicon 
decreases to 0.65 per cent. Over 1.17 per cent. 
silicon decomposition of combined carbon is con- 
siderable, and increases as the silicon content 
increases. There appears to be a critical composi- 
tion of silicon between 1.10 and 1.17 per cent., so 
far as combined carbon decomposition is concerned. 


Part II. Volume Changes Between 15 and 
600 deg. C. 

It has been stated by various authors that no 
growth takes place unless east iron is heated 
through and above the critical range, but it is well 
known, however, that volume changes take place 
at temperatures considerably below 650 deg. C. 
Carpenter mentions a case where a turbine casing 
grew 7 per cent., and it is well known to manu- 
facturers and users of internal-combustion engines 
that such parts as cast-iron pistons and cylinders 
are liable to volume changes. Systematic work 
has also been done by Campion and the author,! 
and by Higgins*® on this subject. In the former 
case, three commercial cast irons and three man- 
ganese cast irons were heated to 450 and 550 deg. 
C. respectively for 20 to 25 heatings in an atmo- 
sphere of coal gas, when a considerable amount of 
growth was obtained, being as high as 1.6 per cent. 
in one iron. In the latter case two series of cast 
irons, containing 1.5 per cent. silicon, in the first 
series of which the phosphorus was low and the 
manganese varied, and in the second series the 
manganese was low and the phosphorus varied, 
were subjected to 21 heats to 600 deg. C., being 
soaked for three hours at that temperature. As 
a result of these investigations, Higgins states that 
in the manganese series growth is due to oxidation 
and graphitisation, and an increase of the man- 
ganese stabilises the iron against changes in the 
expansion. In the phosphorus series, increase in 
phosphorus delays growth, the phosphorus protect- 
ing the iron from oxidation. | Phosphorus also 
increases the uniformity of the coefficient of 
expansion. 


Method of Testing. 


In carrying out growth and volume change tests, 
the various investigators have adopted one of two 
methods. Bars of the irons were either heated and 
cooled in a furnace, and the increase in the length 
and diameter of the bars measured after each suc- 
cessive heat or series of heats, or a dilatometer 
method was used, where the specimens were succes- 
sively heated and cooled and their increase in 
length measured through the temperature range. 
The method used in the present series of experi- 
ments consisted in heating two bars of each iron, 
accurately machined to 6 in. in length and 1 in. 
in dia., in an electric-resistance furnace daily for 
a period of eight hours to a temperature of 550 
deg. C., allowing to cool overnight and reheating 
the following day. After five heatings, the bars 
were removed and accurately measured by means 
of a Whitworth measuring machine reading to 
hundred thousandths of an inch. The average 
measurements obtained were then used to calcu- 
late the volume increases. 


Cast Irons Used. 


The volume changes were carried out on the 
same series of irons as those used for the carbon 
decomposition tests, the only irons omitted being 
$3, S4, and S5, of the silicon series. Their com- 
positions are given fn Tables I to IV. 


Consideration of Results. 

The results are represented graphically in Figs. 
19 to 22. They are considered in the different 
series to which they belong. 
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Carbon Series. 


From Fig. 19 it is seen that volume changes 
or growth takes place with all the irons, but 
that the amount varies with the total carbon 
content, increasing as the carbon increases, The iron 
containing 2.71 per cent. carbon shows a slight in- 
crease in volume after five heatings, which increase 
is continued after 10 heatings, after which the in- 
crease is practically nil. In the same iron the bulk 
of the carbon decomposition at a similar tempera- 
ture, 550 deg. C., takes place during the first 80 
hours’ heating, corresponding to the above 10 heat- 
ings, and attains an equilibrium value after 120 
hours, corresponding to 15 volume _heatings, 
Fig. 1. In the 3.08 per cent, carbon iron, 
the volume increases uniformly for the first 
15 heatings, after which it becomes  practi- 
cally constant, and the amount of combined 
carbon decomposition which takes place in 
this iron, Fig. 1, does so in the same period of 
time. The 3.30 per cent. carbon iron, which shows 
a slightly greater volume increase, assumes its 
maximum increase after a similar number of heat- 
ings, although the bulk of the increase appears to 
take place during the 5th and 10th heatings, 
whereas the iron with the highest total carbon, 3.51 
per cent., inereases in volume steadily for 15 heat- 
ings, after which there is a slight increase to 20 
heatings, when there is maximum increase of 0.17 
per cent. Reference to the carbon decomposition 
curves, Fig. 1, shows that equilibrium conditions 
for these two irons are more or less complete after 
120 hours’ heating, corresponding to 15 growth or 
volume heatings. 

Micro-sections were taken from the four irons, 
not only after the heatings were complete, but also 
from bars subjected to the same heat treatment 
and examined after each five hours’ heating, in 
order to determine changes in the structure. These 
showed a breaking down in the pearlite due to 
combined carbon decomposition and an increase 
or swelling in the size of the graphite flakes dur- 
ing the earlier heats, results which were in accord- 
ance with those previously obtained by analysis. 
In the three higher carbon irons there was oxida- 
tion of the iron in the vicinity of the graphite 
plates and partial replacement of the graphite by 
this oxide. This oxidation was visible after five 
heatings and increases as the heatings increased. 
The lower carbon iron only showed oxidation after 
15 heatings. The micro-photographs shown in 
Figs. 10 and 11, already referred to, represent the 
general nature of the changes produced in the irons 
containing 2.71 and 3.08 per cent. total carbon, 
after 25 heatings or 200 hours’ heat treatment at 
550 deg. C., and show the decomposed pearlite, free 
ferrite, bulkier graphite, and oxidation which has 
taken place. 

These volume tests, analysis, and micro-exami- 
nations indicate that the primary cause of growth 
in these irons, at the temperature of treatment, is 
the breaking down of the pearlite due to decom- 
position of the combined carbon forming free fer- 
rite and graphite, and the increase in size 
or swelling of the graphite plates. Oxida- 
tion of the iron in the vicinity of the gra- 
phite plates, which follows on these changes 
taking place, is due to air penetrating along 
the bulkier graphite flakes and causing ovxi- 
dation, the permeability of air in cast iron up to 
600 deg. C. having been demonstrated by Kikuta. 
This oxidation accentuates the growth caused bv 
the carbon change, but appears to be secondary to 
it. The amount of growth would appear to be re- 
lated to the amount of carbon decomposition, but 
results obtained with the irons of the other series 
show this is not so. It is more probably due to 
the initial quantity of graphite present in these 
irons, which ranges from 1.84 to 2.86 per cent. 
The graphite flakes increase in dimensions due to 
heating, and the more graphite present the greater 
will be the aggregate increase. More graphite also 
facilitates the penetration of more air with conse- 
quently more oxidation. 


Manganese Series. 


Conclusions of a somewhat similar nature can be 
drawn from consideration of the volume changes 
of this series of irons (Fig. 20), although 
increasing manganese content affects cast iron 
different from increasing carbon content, there 
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being a slight increase in growth as the man 
ganese increases. 

The curves for the two lower manganese irons, 
9.52 and 0.97 per cent. manganese, are similar 
except for the first 15 heatings, due to the former 
iron showing a slower rate of growth than the 
latter. The ultimate volume change is the same 
for both, being 0.13 per cent. The two higher 
irons, 1.87 and 2.43 per cent. manganese, show prac- 
tically the same volume changes, which is slightly 
higher, being approximately 0.15 per cent. Refer- 
ence back to the carbon decomposition curves, 
obtained by analysis, Fig. 2, shows that the curves 
for the two lower irons are very similar, as are also 
the curves for the two higher irons of the series. 
The times for producing equilibrium conditions 
are respectively 120, 80, 120 and 120 hours, agree- 
ing with the corresponding periods of attaining 
maximum volume of 15, 10, 15, and 15 heatings. 

The micro-examination of all the irons, carried 
out in a similar manner to those of the carbon 
series, show and confirm the relationship between 
the diminution of the combined carbon and the 
breaking down of the pearlite, with formation of 
ferrite and increase in the size of the graphite 
flakes at different periods of heating. The micro- 
photographs, Figs. 12 and 13, showing the 0.97 per 
cont, manganese iron after treatment for 200 hours 
at 550 deg C., anc the 2.43 per cent. manganese 
after similar treatment, illustrate the general 
structural conditions obtained. The graphite 
plates show increase in size, the pearlite shows 
decomposition, and there is oxidation of the iron 
in the vicinity of the graphite and replacement of 
the graphite by this oxide. This oxidation was 
seen to a small degree, but particularly in the 0.97 
per cent. manganese iron after five heatings. 
Generally, however, with the exception of the rela- 
tive amounts of decomposed pearlite there it little 
to distinguish between the four irons as regards 
graphite and oxidation. 

The initial cause of growth and the gradual in- 
crease to a maximum volume in these four irons 
appears to be principally due to the decomposition 
of the combined carbon and the increase in the 
size of the graphite plates, followed by oxidation. 
The magnitude of the volume changes are not, 
however, in proportion to the amount of decom- 
position as already indicated when dealing with the 
carbon series of irons, otherwise growth would be 
retarded with increasing manganese content, which 
is not the case, the two higher manganese irons 
showing a slight but definite increase in volume. 
There must be some other factor in promoting 
growth. In the case of the carbon series this factor 
is probably the initial amount of graphite present 
in the iron, but the same cannot be said of the pre- 
sent series, as the initial graphite contents of the 
irons are practically the same. Tt is dependent in 
some way on the manganese and is probably due to 
oxidation of this element. Micro-examination of 
the present series of irons did not indicate addi- 
tional oxidation of the higher manganese irons, but 
as the amount of decomposition in these irons was 
approximately 70 per cent., and as the decomposi- 
tion products would contain more manganese than 
in the case of the lower irons, and as manganese is 
a highly oxidisible element, it can be assumed 
that the slight additional growth is due to oxida- 
tion of the manganese. 


Phosphorus Series. 


Considering the volume changes of this series 
of irons (Fig. 21), together with the carbon 
decomposition results for the same irons given 
in Fig. 3, the resemblance between the 
volume curves and the combined carbon change 
curves is again noticeable. The larger proportion 
of the growth takes place in all the irons during 
the first five heatings corresponding to the greater 
part of the carbon decomposition, while maximum 
growth is attained aften ten heatings except in 
the case of the low phosphorus iron where fifteen 
heatings are required. The amount of growth, 
0.15 per cent. for the 0.20 and 0.41 per cent. 
phosphorus irons, decreases to 9.13 and 0.11 per 
cent. as the phosphorus content is increased to 
0.70 and 1.06 per cent. 

A micro-examination of sections from all the 
irons taken after the various heating periods 
shows the structural changes produced to be more 
or less in agreement with the volume and com- 
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position changes. The disintegration of the pear!- 
ite is accompanied by increase in the size of 
graphite flakes which appear larger in the 6.20 
per cent. phosphorus iron, and is followed by 
oxidation in all the irons after the first five heat- 
ings, oxidation, however, being less marked in the 
low phosphorus iron. Fig. 14 shows the structural 
appearance of this iron after treatment as com- 
pared with the higher phosphorus iron—0.70 per 
cent. phosphorus, after similar treatment, Fig. 12— 
and fa the relative sizes of the graphite flakes 
and the amount of oxidation. 

The phenomena accompanying volume changes 
in the two previous series of irons are also pre- 
sent in these irons, decomposition of pearlite with 
increase in the size of the graphite flakes, followed 
by oxidation of the iron in the vicinity of the 
graphite. The changes here appear to be directly 
connected with the amount of combined carbon 
decomposition, the higher phosphorus irons con- 
taining the more stable iron-carbon-phosphide 
eutectic showing the least growth. There is no 
other apparent cause for this behaviour of the 
high phosphorus irons; for, although the 0.20 per 
cent. phosphorus irons show larger and coarser 
graphite after growth, it is difficult to imagine 
that the absence of phosphorus has produced this 
effect. Higgins in his recent investigations on 
the growth of phosphorus irons containing 1.3 to 
4.2 per cent. phosphorus at temperatures below 
600 deg. C., not only states that increase in phos- 
phorus delays growth, but also that phosphorus 
protects iron from oxidation. This is not visible, 
however, in the irons of the present series, but 
is actually the reverse, the iron containing 0.20 
per cent. phosphorus showing less oxidation than 
the others. 

Silicon Series. 

The volume tests on the silicon series of irons, 
the results of which are given in Table XVIII, 
give curves, Fig. 22, which are similar and also 
different from those obtained in the former series 
of irons. The similarity is in the irons contain- 
ing 1.5 per cent. and less of silicon, and the differ- 
ence in the two higher silicon irons which show 
a marked increase in volume, growth continuing 
after 25 heatings, more especially with the 2.19 
per cent. silicon iron. 

The two lower silicon irons, 0.65 and 1.05 per 
cent. silicon, show a small and similar volume 
change of 0.06 per cent’, this being attained after 
ten heatings corresponding to the time required 
to produce equilibrium conditions in the combined 
carbon decomposition of these two irons. The 
micro-examinations of these irons show a slight 
increase in the size of the graphite flakes in the 
former iron, but little change in the case of the 
latter. No oxidation, however, is visible in the 
case of the first iron, but there are slight 
evidences of it in the second, Figs. 15 to 16. The 
volume changes in these irons would appear to 
be entirely due to the carbon changes which have 
taken place. 

The next three irons of this series examined 
for growth are really two, so far as the silicon 
content is concerned, the two higher irons having 
a similar silicon but different phosphorus content, 
and have already been considered with the phos- 
phorus series. Considering the three irons, how- 
ever, from the silicon aspect, it is seen that 
increased silicon produces increased — volume 
changes, the respective increases being 0.11, 
0.15 and 0.18 per cent. The distinct in- 
creases in volume between the 1.05 and_ 1.24 
per cent. silicon irons corresponds with the large 
increase in carbon decomposition from 24.1 to 
62 per cent. which occurs in these irons, the latter 
iron showing more oxidation than the former, 
Fig. 11. The further increase in volume from 
0.11 to 0.15 per cent. with increase in silicon from 
1.24 to 1.48 per cent. is due to the further increase 
in decomposition and graphitisation, Fig. 5, 
augmented by a larger oxidation of the iron in 
the vicinity of the graphite plates, Fig. 12. The 
iron of similar silicon content, but higher phos- 
phorus, shows the retardment of growth due to 
this increase in phosphorus content. 

The growth curve for the iron containing 1.91 
per cent. silicon, 0.81 per cent. phosphorus, Fig. 
22, shows an increase after each five heatings, an 
increase which gradually becomes less after each 
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heating, but is still continuing even after 25 
heatings, although it appears to be approaching 
a maximum value. A similar continuous growth 
takes place with 2.19 per cent. silicon iron, 
although the increase in volume is slower for the 
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cent. after 40 hours’ heating, Fig. 22. growth 
after a corresponding period of heating is small, 
but it is accelerated during the following heat- 
ings. The erratic behaviour of this iron during 
its earlier growth tests is difficult to explain, but 


accepted, however, the jnitial volume changes in 
both these irons, as in the other irons, are due 
to the breaking up of the pearlite and the increase 
in the size of the graphite flakes. Decomposi- 
tion, however, is in cach case complete after 15 


Fic. 10.—Cl Hear Treatep rox 200 
Hovrs at 550 pec. C. x 540. 


Fic. 13.—M4 Hear Treatep ror 200 
Hours at 550 pec. C. x 540. 


Fic. 16.—S2 Heat Treatep For 200 
Hovrs at 550 pec. C. x 540. 


Fic. 11.—C3 ann S6 Heat TREATED FoR 
200 Hours at 550 pre. C. x 540. 


Fig. 14.—P1 Hear Treatep ror 200 
Hovrs at 550 pec. C. x 540. 


Fic. 17.—S4 Hear Treatep ror 200 
Hours at 550 pec. C. x 540. 


Fic. 12.—M2, P38, anp S8 Heat Treatep 
For 200 Hours at 550 pec. C. x 540. 


Fic. 15.—S1 Hear TREATED FoR 200 
Hours at 550 pec. C. x 540, 


Fic. 18.—S10 Heat Treatep ror 200 
Hours at 550 pec. C, x 540. 


earlier heats it is continuous and uniform, and 
shows no signs of attaining a maximum value 
even after 25 heatings at 550 deg. C. The growth 
in the first iron corresponds during its earlier 
heats with the carbon decomposition which takes 
place, but the same cannot be said of the second 
iron, for although in this iron carbon decom- 
position has taken place to the extent of 32 per 


may possibly be due to the higher phosphorus con- 
tent. Micro-examination showed that the phos- 
phide eutectic tended to segregate, and in the 
bars used for the volume tests these segregated 
areas were rather large, hence, owing to the 
decomposition of the iron-carbon-phosphorus eutec- 
tie being slower. growth may have heen retarded 
while these areas were disintegrated. Tt may be 


heatings, so that further growth must be due to 
some other factor. 

The micro-examination of the various sections 
from these two irons shows the increase in the size 
of the graphite plates, after decomposition, to 
be larger than in the case of the irons already 
dealt with, and that the oxidation which begins 
after the first five heatings is more pronounced. 
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The micro-photograph of S 10, Fig. 18, shows the 
size of the graphite flakes and the extent of oxida- 
tion. It would appear, therefore, that the in- 
creased volume changes are due to the excessive 
oxidation produced by the presence of the silicon 
in the iron (silico-ferrite), causing the iron to 


on 
#35/% TC 
340% Te 
308% Te 
F Te 
7 zs 
Fic, 19.—Votume CHancEs—CarBon 
SERIES. 
oxidise more readily, and that as the silicon 
content increases the rate of oxidation is 
accelerated. 


The general influence, therefore, of silicon on 
the volume changes of grey cast iron is to promote 
growth. In irons containing 1.1 per cent. of 
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silicon or less, other constituents being equal, 
these changes are small and are due to decom- 
position of the pearlite, the graphite showing little 
change, and there being little oxidation. Over 
1.20 per cent. silicon volume changes are more 
marked, and increase as the silicon content in- 
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creases, particularly with over 1.5 per cent. The 
initial expansion is in each case due to combined 
carbon decomposition and the increased volume of 
the graphite plates, followed by oxidation of the 
iron in the vicinity of these plates. Over 1.5 per 
cent. silicon the greater increase in the size of 
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the graphite flakes facilitates the penetration of 
air, and allows for more oxidation, which is also 
augmented by the increased silicon causing the 
iron to oxidise more readily. In connection with 
these conclusions it is interesting to note the 
results of the investigations of Campbell and Glass- 
ford.** These authors, studying the action of 
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superheated steam at 425 deg. C. on grey cast 
iron for 30 days, found that irons containing less 
than 1 per cent. of silicon showed superficial 
oxidation and a slight penetration of oxide along 
the largest graphite plates, while with from 1.25 
to 2.50 per cent. silicon appearances were the same, 
but the penetration of the oxidation appeared to 
grow with increase of silicon and extended in 
depth. 


Conclusions. 


An examination of the results obtained from 
these volume experiments suggests the following 
conclusions : — 

(1) Grey cast irons when subjected to repeated 
heatings and coolings at temperatures below their 
critical range invariably show volume changes of 
varying magnitudes. 

(2) The increase in volume following the first 
few heatings is due to the decomposition of the 
combined carbon, provided that decomposition is 
accompanied by an increase in the size of the 
graphite flakes. Where that increase is small, as 
in the case of irons containing 1.1 per cent. and 
less of silicon, growth is small. 

(3) Where decomposition has taken place with 
increase in the size of the graphite flakes, air 
penetrates along these flakes and causes oxidation 
of the iron in the vicinity of the graphite, which 
oxide gradually replaces the graphite, and this 
oxidation causes further volume changes which 
in some irons attain a maximum after a certain 
number of heatings. 

(4) The extent of growth is dependent in the 
first place on the dimensions and form of the 
graphite after decomposition of the combined car- 
bon, and, secondly, on the relative amount of 
oxidation, factors which are controlled by the com- 
position of the iron. 

(5) In irons containing a low total carbon content, 
where the quantity of graphite is small and where 
it is in a finely divided state, volume changes are 
small, but where the amount of graphite increases 
and as it becomes larger due to increase in the 
total carbon these changes are increased. 

(6) Increase in the manganese content causes 
slight increase in the growth, due to the man- 
ganese of the decomposed manganese carbide 
oxidising readily. 

(7) Increase in phosphorus hinders volume 
changes, the iron-phosphorus eutectic (phosphide 
eutectic) decomposing slower than the pure iron 
carbon eutectoid (pearlite). 

(8) Irons containing up to 1.1 per cent. silicon, 
as already indicated, show little growth, while 
irons containing from 1.2 to 1.5 per cent. silicon 
show a fair volume increase accompanied by oxida- 
tion of the iron (ferrite), which increases, how- 
ever, attain a maximum after approximately 100 
hours’ heating at 550 deg. C. Higher percentages 
of silicon, 1.5 to 2.2, produce marked growth due 
to oxidation of the silicon and iron (silico-ferrite), 
which continues after 200 hours’ heating, the 
extent and rate of growth depending on the silicon 
content. 
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Nickel-Chromium Steels in Nitric-Acid Manufac- 
ture.—In a Paper read at the International Nitrogen 
Conference by Mr. G. Fauser the author made refer- 
ence to the valuable service rendered by the nickel- 
chromium acid-resisting steels ip the manufacture of 
nitric acid by pressure. According to him they have 
proved eminently superior to the ferro-silicon alloys 
originally tried out for the purpose. A composition 
of nickel 6 per cent., chromium 18 per cent., and 


carbon 0.18 per cent. was found to be specially satis- 
factory. 
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Rationalisation in Industry. 
Mr. W. L. Hichens’ Views. 


The application of the policy of rationalisation io 
the basic industries of this country as a means of 
alleviating the prevailing depression was advocated by 
Mr. W. L. Hichens, chairman of Messrs. Cammell, 
Laird & Company, Limited, in a lecture delivered in 
Sheffield on Monday before the local branches of the 
bankers’, accountants’, and secretaries’ organisations, 
Sir William H. Ellis, managing director of Messrs. 
John Brown & Company, Limited, presided. 

Mr. Hichens asserted that there were too many 
firms working at the present time in relation to the 
demand, too many steelmakers, shipbuilders and coal- 
owners, and that was the root cause of the depres- 
sion. The discovery of new uses for old materials 
was the way the prosperity of this country had been 
kept up in the past, but at the moment there were 
no striking new uses for the basic materials in sight. 
One of the great things thev had to do was to invent 
new uses, and that was largely a matter for research. 
It was a mistake to suppose that the kind of organisa- 
tion in business which was eminently adapted for an 
expanding period of trade was also suitable for a con- 
tracting or a stationary period. It was a very satis- 
factory arrangement in the old days that there should 
be the fullest scope for individuality, that every man 
of initiative and enterprise should be able to start a 
business of his own, and that there should be free 
competition among everybody in the country and the 
world. That was the best way of developing the new 
uses of raw materials then just discovered, and there 
was plenty of room for expansion, and no particular 
danger of overcrowding. Now, however, it appeared 
that markets were contracting, so that we had to 
ask ourselves whether the same freedom of individual 
initiative, the same organisation based on continual 
expansion, would do to-day. He submitted that they 


would not. 
Vertical Amalgamations. ‘ 

In periods when trade was in a quasistationary 
condition, Mr. Hichens continued, one had to attack 
the problem in a different way, and one of the things 
that must be considered very carefully was rationali- 
sation. He did not say there were not other ways as 
well as rationalisation, but that was an important one. 
He did not necessarily mean by rationalisation that one 
should amalgamate with the object of securing a 
monopoly, because it seemed to him that a monopoly 
might not necessarily be more economical or more 
efficient. Another point was that the amalgamations 
must be of firms doing the same kind of business. 
Tn the last century, amalgamations took not so much 
this form—which was known as the horizontal form— 
as the vertical form. That was to say. that a steel- 
works. for example, amalgamated with a coal business 
in order to get its supply from there. Then they 
amalgamated with a shipyard or railway carriage 
works so that they could build up all their activities 
from the bottom to the top. That system of amal- 
gamation was probably successful during times of 
expanding trade, because it meant that thev could 
get the raw materials for the next succeeding stage 
at a reasonable price within their own borders, but 
it broke down during periods of bad trade, because 
during those periods the chances were that their own 
colliery or steelworks would not be able to supply the 
amalgamated concern as cheaply as they could pur- 
chase somewhere in the open market outside. The 
crowning blow was given to amalgamations of the 
vertical type by the Stinnes crash in Germany, and 
now they were quite out of favour—rightly out of 
favour, hecause conditions to-day were of depressed 
trade with competition at its fiercest. 

Reduction of Costs. 

At the present time, Mr. Hichens went on, we were 
driven back to improving our position by means of 
cheapening production, and it seemed to him that 
hv means of rationalisation we should he able to bring 
down our costs very materially. Everybody was 
thinking to-day that one of the principal ways of 
bringing down costs was by the introduction of new 
and up-to-date machinery. In the old days, when it 
was found necessary to cut costs, the easy method of 
reducing wages would he adopted. but to-day people 
were wiser and recognised that it was essential to 
pay as high a wage as possible if the greatest effi- 
ciency was to be obtained. To-day people concen- 
trated on improved mechanical devices in order to 
reduce costs. and he supposed the big manufacturing 


‘concerns of the country had heen scouring the world 


with the object of trving to find the latest and best 
machine for some particular purpose. They did not 
always ask the question whether there was enough 
work to keep that machine occupied and to justify 
its expense. It seemed to him that rationalisation 
was something which was inevitable in this country. 
Tt was, perhaps, the most important thing that could 
be done for the basic industries. 


Nov 


Duri 
cast ir 
jaborat 
aspects 
of thes 
securin, 
foundri 
carried 
and in 
valuabl 
ments 
suitable 

As it 
steels, 
an allo 
serious 
quite 
element 
without 
facture 
quite ; 
liable t 
during 
over, t 
given t 
mising 
both u 
indeed, 
more a 
their n 
achieve 
sible tc 

The 
produc 
alloys, 
and it 
pair of 
Develo] 
be no 
nickel 

Expe 
crimin: 
out a | 
base it 
to leac 
Way su 
especia 
accomp 
before 
author 
which 
disappc 
solely 
manuf; 
fectly 
now ra 
similar 
into 
haps, | 
in the 
better 
and t 
already 
also al 
France 
wards 
in mal 


Befo 
practic 
examil 
since } 
that v 
alread: 
priate 
of thi 
and tl 

Cast 
of iro} 
in tw 
exact 
partly 
on th 
recent 


*AP 
of Britis 


ons? 
06%? 
+ 
| 


NovEMBER 1, 1928. 


FOUNDRY TRADE JOURNAL. 


Alloy Cast Iron.* 


By D. Hanson, D.Sc., Professor of Metallurgy, Birmingham University, 


During the past two years researches on alloy 
cast iron have been carried out in the author’s 
laboratory, both on the theoretical and practical 
aspects of alloy cast iron; in the more practical 
of these researches we have been fortunate in 
securing the co-operation of a number of 
foundries in which large scale trials have been 
carried out based on laboratory investigations, 
and in this way it has been possible to obtain 
valuable data indicating some of the improve- 
ments that can be achieved in cast iron by the 
suitable use of alloys. 

As in the case of the development of special 
steels, so in the evolution of alloy irons nicke] as 
an alloying element has been the first to receive 
serious attention. The reasons for this are now 
quite evident: in the first place nickel is an 
element that can be readily added to cast iron 
without modifying the existing methods of manu- 
facture; it is readily absorbed, provided certain 
quite simple precautions are’ taken; it is not 
liable to segregate, nor do losses of nickel occur 
during the addition, nor on remelting. More- 
over, the large amount of attention now being 
given to nickel cast irons is justified by the pro- 
mising results that have already been obtained 
both in the laboratory and the foundry, and, 
indeed, nickel is now regarded in most of the 
more advanced foundries as an essential item in 
their metal stock, and is being used regularly to 
achieve results that would be difficult or impos- 
sible to obtain without it, 

The association of nickel with chromium has 
produced many notable advances in metallic 
alloys, both in steels and in non-ferrous alloys, 
and it is not perhaps surprising to find the same 
pair of metals in useful association in cast iron. 
Developments in this direction appear likely to 
be no less important than those of the simpler 
nickel cast irons. 

Experience has already shown that the indis- 
criminate use of alloy metals in cast iron, with- 
out a proper appreciation of the character of the 
hase iron and the action of the alloy, is likely 
to lead to disappointing results. This is in no 
Way surprising; the development of alloy steels, 
especially in the early days of nickel steels, was 
accompanied by just such a period of difficulty 
before scientific alloying became general. The 
author can well remember numerous instances in 
which the injudicious use of alloy steel has led to 


disappointing results, failures and_ breakages, 
solely because the principles involved in the 


manufacture and use of such steels were imper- 
fectly understood. Happily such instances are 
now rare, but we must inevitably pass through a 
similar stage before we can emerge successfully 
into the age of alloy cast irons. It would, per- 
haps, be more correct to state that we are now 
in the transitional period, for, thanks to our 
better scientific knowledge of metals and _ alloys, 
and to the many researches on this subject 
already carried out, not only in this country, but 
also abroad, especially in America, Germany and 
France, we have made very definite progress to- 
wards an understanding of the principles involved 
in making alloy cast iron. 


Nickel in Cast Iron. 

Before passing on to a consideration of the 
practical results of alloying, it will be as well to 
examine the fundamental actions involved, and 
since nickel enters into practically all the alloys 
that we shall consider here, and its action has 
already been fully investigated, it will be appro- 
priate to devote some time to examining the effect 
of this element on the constituents of cast iron, 
and the accompanying changes in properties. 

Cast iron can be considered as a complex alloy 
of iron and carbon in which the carbon can exist 
in two forms, iron carbide and graphite, the 
exact balance between these two depending 
partly on the composition of the iron and partly 
on the thermal history (this was amplified in a 
recent article in Founpry Trape JovurNAL 


* A Paper read before the Birmingham Section of the Institute 
of British Foundrymen. 


(vol. 39, p. 223) by A. B. Everest); in certain 
special cases it may consist wholly of one form or 
the other. Now, of all the elements normally 
found in cast iron, the one that exerts the pre- 
dominating effect in determining the character of 
the material is silicon, and as a first approxima- 
tion we may regard cast iron as an alloy of iron, 


carbon and silicon. The other elements—phos- 
phorus, manganese and _ sulphur—cannot be 


ignored in practice, and consideration of their 
importance in alloy irons will be given later on. 
We can, however, produce in_ iron-carbon- 
silicon alloys the principal characteristics of the 
cast irons. Starting with this simplification, 
Dr. A. B. Everest and the author have carried 
out investigations of the action of nickel on this 


319 
and l-in. sections of the castings; diagrams 
representing intermediate sections have an 


intermediate form. 


The curves in Fig. 1 are perhaps the most in- 
teresting; the }-in. section, which is, of course, 
quite white in the original iron, is hardened con- 
siderably by additions of nickel up to 2 per cent., 
due, as microscopic examination reveals, to the 
direct hardening of the cementite-pearlite consti- 
tuents, which remain substantially unaltered in 
nature. When, however, the nickel content ex- 
ceeds 2 per cent, a softening occurs, due to the 
et action of nickel in the iron carbide, 
which, for lower percentages had not been detected 
on this section owing to the rapid chilling; as still 
more nickel is added this softening is followed by 
a hardening, due to the transformation of the 
pearlitic matrix, first into sorbite and then into 
martensite. During this period the softening 
effect due to carbide decomposition and the har- 
dening due to martensite formation may occur 
simultaneously, due to the rapid chilling action 
which retains carbide while inducing martensite 


system, and a consideration of these results will formation. The rise in hardness is then followed 
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give a good general picture of the nature of the 
action of this metal on cast iron. That this is 
the case is amply confirmed by numerous experi- 
ments by the author and. others on commercial 
irons. 

A series of alloys was made by adding silicon 
and nickel to an iron-carbon alloy containing 
approximately 3.5 per cent. C, and the now well- 
known step-bar castings were made in each alloy; 
each step of these castings was examined by 
determining (a) its hardness and (b) its micro- 
structure, and the results may be conveniently 
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Fic. -2.—Brinett HarpNess oF ALLOYS AS 
Cast. Sinicon, 1.2 per cENT. 


represented in diagrammatic form. Some typical 
hardness results are given in Figs. 1 and 2, 
representing respectively the effect of nickel on 
alloys containing no silicon and 1.2 per cent. 
silicon. For simplicity only two curves have been 
drawn on each diagram, corresponding to the }-in. 


by a fall, caused by the appearance of austenite, 
until, with high nickel additions (say 16-20 per 
cent, for this iron), the material consists entirely 
of pee and austenite. 

The diagram for the l-in. section 1s similar in 
type; it contains two peaks, but they are less 
intense, and extend over a wider range of com- 
position. This is due solely to the difference in 
chilling effect resulting from the different section 
of the metal. The slower rate of cooling favours 
graphite formation, thus reducing the amount of 
nickel required to commence graphitisation, and 
lowering the intensity of its hardening action on 
white iron, i.e., it depresses the first peak and 
causes it to occur at lower nickel concentrations ; 
at the same time, the intensity of the matrix 
hardening is reduced, so that more nickel is re- 
quired to produce martensitic structures, and, 
since graphitisation is facilitated, this martensite 
is formed in a matrix lower in carbon; i.e., the 
second peak is depressed and occurs at higher 
nickel contents. 

Thus we can recognise four main effects due to 
nickel: —(a) It hardens white iron (when the iron 
is of such a character that the cementite is stable) ; 
(b) it decomposes iron carbide, giving graphite; 
(e) it hardens the matrix, converting pearlite into 
sorbite or martensite; and (d) with high nickel, a 
soft austenitic grey iron is formed. 

Fig. 2 shows similar diagrams for an iron con- 
taining 1.2 per cent. silicon, Here we observe 
that the first ‘‘ peak ’’ is absent, and that the first 
effect of nickel is to reduce the hardness. This is 
amply accounted for by the micro-structures, which 
show that the silicon prevented the formation of 
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the austenitic-cementite eutectic except in the 
thinnest sections, and the graphitising effect of the 
nickel additions became immediately effective. 
Practically all the commercial grey iron are of 
this type, though many of the commercial white 
irons fall within the type of Fig. 1. 

Thus we see that the general effect of nickel can 
he represented by a characteristic curve, the effect 
of chill being to compress the changes into a 
smaller range of nickel additions. 

Fig. 3 shows diagrammatically the structures of 
l-in, sections of step-bar castings containing vary- 
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SECTION, 


ing silicon and nickel, and amplifies the informa- 
tion given in Figs, 1 and 2. 


Comparison of Effects of Nickel and Silicon. 


Nickel, like silicon, promotes the formation of 
graphite; it is, in fact, quite possible to produce 
a grey iron with nickel, in the complete absence of 
silicon. But a consideration of the action of sili- 
con at once reveals important differences in their 
behaviour, The first effect of silicon on a pure 
iron-carbon alloy is to harden the austenite cemen- 
tite constituents, as Turner has shown, but this 
effect only occurs in irons outside the normal grey 
iron range. This is succeeded by a_ softening 
action, due to graphite formation, which is con- 
tinued so long as any carbide remains in the iron; 
silicon not only causes the decomposition of eutec- 
tic and pro-eutectoid cementite, but removes the 
eutectoid carbide (pearlite) as well, so that a high 
silicon grey iron, in moderate or heavy sections 
(and, indeed, sometimes in thin sections) may con- 
sist entirely of ferrite and graphite, Silicon is not 
only a carbide softener, but a matrix softener as 
well, whereas nickel softens the carbide formed 
above the eutectoid range, while its graphitising 
action below this point is very mild and its har- 
dening effect through sorbite formation is consider- 
able. It is therefore a matrix hardener. 

Above the critical range nickel and silicon may 
be said to supplement one another, but below this 
range nickel restrains the action of silicon in de- 
composing pearlite, and maintains a structure free 
from ferrite, while its own matrix hardening 
through sorbite formation is definitely in the oppo- 
site direction to the effect of silicon. 


The Scientific Use of Alloy Additions. 


From the foregoing it can readily be seen that 
the effect of a nickel addition will depend on the 
nature of the base iron and conditions of casting. 

For example, an iron that is liable to chill will 
be softened in the chilled parts by adding a little 
nickel; an iron containing a wholly pearlitic mat- 
rix will, in general, be hardened, through pearlite 
refinement or sorbite formation; but an iron pos- 
sessing an open grain and much free ferrite will 
in general be less affected, since the free carbides 
are already completely decomposed and the matrix 
possesses little pearlite upon which the nickel can 
act. 

It may be, however, that in one and the same 
casting entirely different structures will exist: 
heavy sections may be grey while the thinner sec- 
tions are chilled. Chilling can, of course, be pre- 
vented by raising the silicon content, but not 
without the risk of producing too open a grain, 
and too soft a matrix in the thicker parts. It 1s 
in such a case that the characteristic properties 
of nickel can be utilised with great advantage, 
since by a suitable addition the chilled portions 
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may be softened by a break-up of the carbide, 
while the pearlite grey portions are refined and 
hardened. The nickel acts differently on the dif- 
ferent parts, softening the hard portions and 
hardening the soft portions, thus producing a cast- 
ing of more uniform hardness. 

Nickel, therefore, must be used with due regard 
to the character of the iron, the nature of the 
casting and the effect that it is desired to produce 
—the indiscriminate use of this, or any other alloy 
addition, may well give unsatisfactory results, but 
used in the light of the general behaviour out- 
lined above, it can effect improvements in the pro- 
duct otherwise unobtainable. 


Effects of Nickel on the Properties 
of Cast Iron. 


We may now consider the effects of nickel on 
industrial irons, and we shall devote our atten- 
tions mainly to high-grade grey irons, dealing 
first with irons low in phosphorus. 


Chill and Hard Spots. 

Nickel, in common with silicon, assists graphite 
formation, and is therefore effective in reducing 
chill and eliminating hard spots. This is well 
illustrated in Fig. 4, which represents fractures 
of fins of equal section cast in a high-grade auto- 
mobile-cylinder iron; they contain 0.0, 1.12 and 
1.84 per cent. of nickel respectively, and the 
elimination of chill and mottling is well illustrated. 
This is confirmed by many other instances in the 
writer’s experience, and it is even possible to 
turn a white iron grey even when the silicon is 
very low, as is shown in Fig. 5, although higher 
nickel additions are here necessary, 

According to Houston' two parts of nickel are 
equivalent to one part of silicon in eliminating 
chill. Experiments in the writer’s laboratory are 
in agreement with this figure for some of the high- 
grade engineering irons, but in some cases rather 
more nickel may be required, especially in certain 
low-silicon mixtures of high-chilling tendency. 

The reduction of chill and hard spots may be 
effected by silicon more cheaply than by nickel, 
but not without depreciation of the general 
physical properties of the casting through open- 
ing of the grain, and greater porosity and 
shrinkage, whereas, as will be shown later, nickel 
mav be used to give simultaneously reduction of 
chill and increase in hardness and_ strength. 
But even where nickel is used solely with a view 
to the elimination of chill and without regard to 
the composition or properties of the grey portions 
of a casting, it is without appreciable deleterious 
effect on these portions. 

Table I, which refers to the castings illustrated 
in Fig. 4, shows the elimination of chill by nickel 


1.—Mechanical Tests on 1.2 in. Diameter Bars. 
T.C., 3.30; Si, 2.08; Mn, 0.96; S, 0.10; P, 0.18. 


Nickel—per cent. 1.12 1.84 
Ratio G.C/T.C. --| 81.5 81.4 1.3 
Transverse 
Max. stress-cwt. .. --| 25.36 | 26.68 | 24.58 
Modulus of rupture. Tons 
per sq. in, --| 33.65 | 35.38 | 32.60 
Tensile— 
Max. stress, Tons per 
Chill: én 1-in. step 0.33) 0.04 nil 


without appreciably altering the properties of 
the grey portions. This could not be effected 
by silicon. The tests refer to standard I.B.F. 
‘**M” bars cast 1.2 in. in diameter, tested on a 
span of 18 ins, 

Grain. 

The effect of nickel on the grain (graphite 
structure) varies with the nickel added, and the 
nature of the iron. Small additions of nickel up 
to about 2 to 3 per cent. refine the grain of 
ordinary engineering irons, but above this amount 
the structure may become coarser. This effect has 
been repeatedly observed in Everest’s and the 


+ D. M. Houston. 


Jan., 1928. Vol. xiii, No. 1, p. 10 


Proc. American Society for Steel Treating, 
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author’s experiments?, and is substantially in 
agreement with the works of Wickenden and 
Vanick.* In irons that are already open in grain 
through too high silicon content, little refinement 
generally is effected. 


NICKEL 0 1 2 PER. CENT. 
Fic. 4. 


In order to obtain the maximum effect of 
nickel in this direction it is necessary to reduce 
the silicon content. It is well recognised that 
increasing silicon opens the grain of the iron. If 
theretore when nickel is added the silicon is re- 
duced in the right proportion to maintain equal 
chilling properties, much greater grain refinement 
can be effected. This is, of course, the rational 
way to use nickel, and the author’s experiments on 
cylinder irons, in which this adjustment was made, 
amply confirm the refining action of nickel used in 
this way. 

Hardness. 

The effect of nickel may be considered under 
two headings, (a) general effect, and (hb) use of 
nickel to equalise hardness. 

(a) It has already been shown that nickel may 


NICKEL 


0.6 


1.0 


1.8 


3.4 


Fig. 5. 


increase or decrease hardness according to the 
nature of the iron to which it is added. In re- 
gard to grey irons, there are two principal 
effects: —(1) Softening of the hard spots, such as 
chilled or mottled edges and free carbide (pro- 
eutectoid cementite), and (2) matrix-hardening 
through pearlite refinement and sorbite formation. 


* Everest, Turner & Hanson, J.I.S.1. 1922, Vol. exvi, p. 125 
Everest & Hanson, J.1.S.I. 1928, Vol. exvii, p. 358. 

* Wickenden & Vanick, American Foundrymen’s Assoc. 1925 
Vol. xxxiii, p. 347. 
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The first of these effects has been dealt with in 
discussing chill, and will be referred to again in 
dealing with wear and machineability. The 
second effect is amply illustrated by Brinell hard- 
ness results of which a number of examples are 
given in this Paper. It is wsually readily detected 
even in irons in which the silicon content is not 
adjusted to the amount of nickel added, as in 
the first three series of Table II, but is most 
effective when the appropriate adjustment in 
silicon is made. Comparison of the above figures 
with those of the other castings given in the same 
table, in which the silicon was reduced to give 
irons of similar chilling tendency, at once reveals 
the great improvement effected, while the iron 
remains completely grey up to quite high Brinell 
numbers—in fact, machineable grey irons, having 
Brinell numbers exceeding 250 have regularly 
heen obtained. 

(b) Equalising Hardness in Varying Sections.— 
One of the most useful qualities of nickel is its 
equalising effect on the structure and properties 
of castings of variable section. As a rule, east- 
ings with thin sections, made in ordinary cast 
iron, must contain sufficient silicon to prevent 
the formation of chilled edges; but if they alse 
contain heavy sections, the silicon will open the 
grain of the iron, with the accompanying reduc- 
tion in strength, and liability to porosity and 
shrinkage. It is in such an instance that the dual 
action of nickel on the iron can be utilised with 
great advantage. The heavy sections can be re- 
fined by reducing the silicon by the appropriate 
amount, while chilling of the thinner parts, edges 
and corners, which would otherwise accompany 
this silicon reduction, is prevented by the addi- 
tion of a suitable amount of nickel, which, while 
preventing the formation of unmachineable white 
iron in thin parts, will exert a sorbitising action 
generally on the matrix. Fig. 6 illustrates this 
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20-3 

226 


Fic, 6.—Step Bar Castixes 1x Tron Contatninc 
T.C. 3.15; S1 1.15; Mn 0.4: S 0.05; anp P 0.30 
PER CENT. 


effect in diagrammatic form; the diagrams repre- 
sent the results of step-bar tests, the hardness ot 
the different sections and the amount of chill being 
shown; on the heavy section is also included 
the results of standard transverse tests and 
tensile tests on 1.2-in. bars; the metal was melted 
in crucibles and cast into green-sand moulds, and 
contained 3.15 per cent. carbon; 1.15 per cent. 
silicon; 0.4 per cent. manganese ; 0.30 per cent. 
phosphorus; and 0.05 per cent. sulphur. 


The Effect of Nickel on Strength. 


_ Castings of high strength, for which the demand 
is increasing, require a close-grained structure 
accompanied by a strong pearlitic or  sorbitic 
matrix. The application of the principles of com- 
position balance already described contributes to 
the solution of this problem. Irons possessing the 
highest strength must always contain sorbitising 
elements ; nickel (and, as we shall see, chromium) 
has the required strengthening action, whereas 
silicon has not. The substitution of some silicon 
by the equivalent amount of nickel is therefore 
a logical solution of this problem, and here it is 
important to recognise that nickel addition to an 
iron of moderate or poor mechanical properties 
without simultaneous reduction of silicon cannot 
have a marked effect on strength since sorbitising 
without grain refinement may increase hardness 
and reduce chill, but will not greatly affect 
strength, since the refining action of nickel alone, 
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on irons with normal or high silicon, though defi- 
nite, is not sufficient to produce great improve- 
ment in strength. Silicon adjustment is here 
essential. Failure to appreciate this fundamental] 
principle has been responsible for much unneces- 
sary disappointment in the use of nickel. 

The experiments tabulated in Table II, made on 
an automobile-cylinder iron, were carried out by 
Everest and the author with a view to obtaining 
harder and stronger irons of similar chilling ten- 
dency to the unalloyed iron. The improvements 
in strength obtained are very substantial, from 
12.74 tons per sq. in. without alloy, to over 
20 tons per sq. in., with only 1.12 per cent. of 
nickel (replacing 0.56 per cent. silicon—replace« 
ment ratio Ni/Si = 2/1). While the irons re- 
mained practically equal in regard to chill, the 
hardness of all sections was substantially improved, 


machineable castings can readily be made with 
Brinel] hardness numbers exceeding 250, 


There is another direction in which the equalis- 
ing action of nickel may have an important bear- 
ing on machineability, We have shown that 
heavy sections, particularly in large castings, are 
liable to have a very open structure in ordinary 
irons, where silicon has to be maintained suffi- 
ciently high to prevent chill on the thin sections. 
This open grain, due to large graphite flakes, 
can give rise to machining troubles due to the 
tearing out of bits of machined surface by the 
tool, particularly when heavy cuts are taken; this 
produces a poor machined finish suggesting 
porosity in the metal. Here again, the proper 
use of alloy will close the grain of the iron and 
eliminate the trouble. 

From the economic point of view the value of 


Taste IL.—Effect of Nickel on Strength and Hardness. 


Material: Automobile Cylinder Iron, T.C., 3. 


2-3.3% ; Mn, 0.9%; Si, 0.10% ; P, 0.18%. 


Transverse tests.4 Brinell numbers (step bar). 
Ni Si Tensile 
t t Mod. of strength.® 
percent. | Load, ewt. | rupture. Tons/sq. in. 1 in. } in. jin. in, 
Tons/sq. in. 
-0 2.0 25.36 33.65 12.74 192 192 229 229 
Pe | 2.0 25.52 33.87 13.09 197 199 229 235 
1.12 2.0 26.68 35.38 13.22 199 210 229 235 
-0¢ 1.3 — — — 228 256 364 340 
0.93% 1.29 26.6 35.: 16.84 212 228 242 251 
1.84° 1.35 28.0 37.4 16.70 225 241 251 286 
1.22 | 1.42 29.46 39.0 | 18.5 226 232 273 292 
1.12 1.44 28.43 37.6 20.5 228 230 250 386 


* Transverse Tests on standard I.B.F. “*M’’ Bars. 
° Tensile Tests, pieces cast 1.2 in. diameter and tested 0.9 
®* Carbon rose to 3.40 per cent. in these irons. 


and completely grey sections having hardness 
values close to 300 were obtained, while some 
large omnibus-engine blocks were cast in this alloy 
iron to give cylinder bores with a Brinell hard- 
ness of 215 without machining difficulties througi: 
chill on the thinner sections. 


Effect of Nickel on Machineability. 

In discussing the question of machineability of 
cast iron we have to take into account the 
peculiar properties of the material. Cast iron 
can contain a great variety of constituents and 
structures varying from hard and white iron, 
containing much free carbide, to a dead soft 


material consisting essentially of ferrite and 
graphite. Most of the high quality engineering 
irons, with which we are most concerned, are 


required to possess a fair degree of strength and 
hardness, and these qualities are normally 
required in the heaviest parts of the casting. 
There is usually not much difficulty in securing 
such qualities, provided that the properties in 
the thinner sections are unimportant, but, 
unfortunately most castings are not simple in 
shape, and to secure the desired qualities in the 
heavier sections without chilling of the thinner 
portions, corners and edges, is frequently a 
matter of much difficulty. But even a small 
amount of chilled structure, which is practically 
unmachineable, is fatal in any position of a cast- 
ing that must be machined. We may say, there- 
fore, that for practical purposes, the machining 
qualities of an iron are mainly determined by its 
liability to chill. The property of nickel in pre- 
serving the general hardness while reducing chill 
is therefore of special value improving 
machineability. 

It is not only iron possessing a white structure 
that can give machining difficulty: the presence 
of carbide spots (pro-eutectoid cementite) in a 
grey iron is a common source of machining 
trouble, since the intensely hard constituent 
rapidly dulls the cutting edge of a tool and 
reduces its efficiency. In this connection also, 
the graphitising action of nickel can be utilised 
to break up the carbide colonies. 

The characteristic action of nickel in breaking 
up carbide while preserving a strong matrix has 
therefore a special importance in connection with 
the production of hard and strong machineable 
castings and observations in the author’s labora- 
tory have repeatedly shown that commercially 


nickel in its relation to machineability is worth 
sareful consideration, since the reduction of 
rejections in the machine shop alone may well 
justify the extra cost of the alloy addition, 


(To be continued.) 


Gift of Shares to Employees. 


The well-known firm of Thos. W. Ward, Limited, 
Sheffield, celebrated its Jubilee on October 19, by 
a dinner at the Royal Victoria Hotel, Sheffield. 
The Company numbered about 300, consisting of 
directors, the Sheffield and other works staff, 
representatives from different parts of the 
country and overseas, together with 45 of the 
workmen who had been employed by the company 
for over 25 years. 

Mr, Joseph Ward, J.P., chairman of the com- 
pany, announced that in order to celebrate the 
Jubilee, he wished to mark in a tangible way the 
loyal services of the staff and workpeople, and he 
proposed to make a personal gift of a block of 
shares which would be distributed to about 250 
members of the staff and workpeople who had 
been with the firm 20 years and upwards. These 
shares will be distributed in graduated amounts, 
according to the years of service. 


Moulding Machine Causes Accident. 


Joseph Barlow, of 5, Dale Street, Horwich, the 
noted Lancashire match bowler, received severe 
injuries to his face and scalp whilst working in the 
foundry at the L.M.S. Locomotive Works, Hor- 
wich, on Wednesday afternoon, October 24. 

Mr. Barlow was altering the pattern in a 
moulding machine and in doing so thrust his head 
between the steel plates at the top and bottom of 
the machine. The hydraulic pressure supporting 
the top plate failed, and Barlow was trapped. 
An overhead travelling crane had to be requisi- 
tioned before he could be released. The unfortu- 
nate man was taken to the Accident Hospital 
attached to the works, and after receiving first- 
aid was removed in the Horwich ambulance to 
Bolton Infirmary, where his condition is reported 
to be “ fair.” 
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Runners. 


By J. Ellis. 


The question of runners is worthy of greater 
attention than it has hitherto been accorded. It 
is remarkable to see moulds finished beautifully 
in every particular, yet the runners receive but 
scant attention; they are scamped, dirty, and 
badly made. The cup or basin, down-channel, and 
gate are ali slovenly made. In many cases pieces 
of sand are left loose in the down runner, chan- 
nels are cut ‘‘ any old how,’’ and gates are mis- 
placed, yet the moulder appears surprised if the 
casting is dirty, or waste. 

It seems difficult to understand why this should 
be so, when everyone concerned knows—or ought 
to know—full well that the metal must first pass 
down and through the channel and in the gate 
before it can get into the mould; therefore, it is 
obvious that should any of these be dirty the 
resultant casting will be dirty also. 

Many wasters—the cause of which is often 
attributed to dirty metal—are really caused by 
dirty runners, and it is not always easy to find 


HIS paper was read before the Junior 
Section of the Birmingham Branch 
of the Institute of British Foundrymen. 
The Author, a founder and past president 
of the Institute, is now head of the 
research department of Messrs. William 
Cummings, Limited, of Glasgow, Chester- 
field, and elsewhere. 


There have been, and are being, made quan- 
tities of wasters through the runners being made 
too small, too large, not being connected properly. 
or being put in the wrong place, and dirty run. 
ners have caused innumerable wasters. 

Unfortunately there is no rule determining the 
size, shape, or position of runners. This must 
always be left to the discretion and experience of 
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the cause and determine exactly to what the 
defect can be attributed, because generally the 
runners are broken off the casting and thrown 
on the scrap heap or in the cupola before the 
defect is discovered. It would be well—when 
wasters are in evidence—if the runners were 
thoroughly examined; in many cases the cause 
of the trouble would very soon be located. 


the foundryman, except in the case of repetition 
work; then the exact size and shape and place of 
the runner can be determined by logical experi- 
ment and fixed on the pattern plate. One often 
hears the expression in the foundry, “‘ Have big 
runners and dash the metal in as quickly as pos- 
sible.’ This may be correct up to a 
certain point and for certain castings, but the 
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great danger in this is that it would be fatal 
for some castings, as the dirt, and sullage, or 
silt may also get into the mould, which defects 
cannot be discovered until they are revealed )y 
machining the casting and generally after a great 
deal of time and labour has been expended upon 
the resultant casting. 

Mr. Ronceray advocates small runners as being 
the best to obtain good, sound, clean castings. 
This again is quite sound advice up to a point, 
but great discrimination must be exercised in this 
matter. For instance, soon after Ronceray 
propounded his theory of small runners a foreman 
—not an expert in runners had a casting to 
make, the weight of which would be about 7 cwt. 
and of a fairly thick section with no thin parts 
anywhere. He applied this small runner method 
to this casting, with the result that the metal 
set in the gate. As a matter of fact the size of 
the runner which he cut was just about large 
enough to run a casting of 7 lbs. weight. Then 
in the matter of small runners the condition of 
the metal obtainable must always play a large 
part in determining the size of the runner, In 
every case of small runners the metal must be 
very hot. 

Fig. 1 shows a shutter runner or basin generally 
used in cases where it is necessary to pour some 
metal in at the bottom of a mould before pouring 
the greater part of the metal in at the top (see 
Fig. 20). With this type of basin the desired 
result can be achieved with one runner basin 
and one ladle, but sometimes two distinct basins 
and two separate ladles are employed for the same 
purpose. Both systems have their advocates. 

When the well B is full, the plugs C are lifted, 
whilst meantime the shutters D are holding the 
metal in the well B until sufficient metal has 
been run down the runners C. Then the shutters 
are lifted, and the metal runs into the channel 
E and down the top runners F, This system 
allows hot metal to enter the top runners. 

Another system is to plug all runners and only 
open the C runners when the desired quantity has 
entered there. This is not so good, as the metal 
round the plugs in the channel E is liable to cool 
off and perhaps set. 


Fig. 2 ef seq. show several kinds of basins, Fig. 2 
being quite a nicely shaped one and safe to recom- 
mend for medium and large work. The well A is 
sometimes filled with metal from a small ladle 
before commencing to pour from the large crane 
ladle. This ensures a clean cast without splashing. 
This can be readily understood and appreciated 
by referring to Fig. 3, which. is a very badly 
shaped runner, and the metal would very soon 
splash over, to the danger of all men near. Fig. 4 
is quite a well-shaped runner basin, and is in 
great favour with the makers of motor castings. 
The entire bottom of this is of tin (A)—that is, a 
piece of sheet tin is placed on the moulding box 
before the runner cup is put on. A very clean 
cast is ensured this way, there being no sand on 
the bottom, none works up. The cup or basin 
generally becomes full before the tin melts at B 
to admit the metal into the mould. Some founders 
use only a small square of tin to cover the throat 
of the down runner, and some use specially made 
perforated skimming tins, which are equally as 
good and less expensive, 

Fig. 5 is a system advocated by some; it is called 
the strainer-runner. When the metal enters the 
well A it receives a check by the loam- or sand- 
cake strainer B. The total area of the holes in 
B is greater than the area of the down runner C, 
therefore any scum or silt entering the well will 
float and be held by the strainer B. 

Fig. 6 is generally used for large work. ‘The 
bottom of the well A is made of loam, as is also 
the part surrounding the throats of the two down 
runners B. These loam cakes A prevent the tear- 
ing effect of the metal when it is poured in from 
the large crane ladle. Sometimes the drop from 
the lip of the ladle to the bottom of the well 
1s 2 ft., or even more; then the cutting effect 
of the dash of metal on the sand is great, but with 
this method there is no danger of the bottom of 
the well washing away, 

Fig. 7 is the ordinary method of runner cup 
for small work, and Fig. 8 is just a runner head 
made in the top part of the moulding box, and 
Fig. 9 is a basin with two down runners. This is 
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psed in cases where two down runners are neces- 
sary but only one basin required, 

Fig. 10 shows the wedge or knife runner, which 
js necessary on certain classes of work; whilst 
Fig. 11 is another method of the strainer-runner. 
In some foundries using a large number of these 
runners they are made on a special core-making 
machine and dried. The whole runner basin from 
the line A to the top B: this is a very effective 
method of keeping out all the dirt or kish, which 
always floats. The runners are made much more 
cheaply than the old method by hand. 

Fig. 12 shows the system ot top running, and 
Fig. 13 the bottom running. It 1s reasonable to 
conclude that metal so poured in as at Fig. 13 
will have a tendency to cool off round the sides 
first. This being so, it is possible for any dirt to 
settle on the sides, as the metal entering the 
mould at the bottom seems to flow to the centre 
and push the top scum in curls towards the sides, 
but in the case of the top runner at Fig. 12 the 
reverse happens; the metal entering at the top 
in the centre has a tendency to encourage the 
scum towards the centre, and so bring it all up 
to the top of the casting, where generally provision 
is made for it to settle, and subsequently be cut 
off the castings as headers, 


Runners for Chilled Rolls. 


Fig. 14 shows a runner at a tangent. This 
is considered most important by chilled — roll 


makers; in fact, one firm say they owe their 
great success to the rate of swirl of the metal 
in the mould. Too little or too much centrifugal 
action will endanger the casting, but the exact 
swirl will send the dirt or sullage to the centre 
of the metal during pouring, and bring it to the 
top out of the riser on the spindle. 

fig. 15 shows just an ordinary runner to 
obtain a clean machinable casting. The metal 
enters the channel at A and runs along to B, 
passing C, so that any dirt entering with the 
first drop of metal will not enter the gate C, on 
account of the nails there. This, of course, is a 
very effective strainer. 

Fig. 16 shows the method of breaking the rapid 
flow of metal and arresting any dross or dirt. 
The gate is cut in the centre of the casting as 
the two ends are machined. 

Fig. 17 is a four-spray runner to distribute 
the metal in the mould more evenly. It will be 
noticed that the sand in the channel between the 
gates A is cut back. This is to give the metal 
a clear run and not wash against any corner 
of sand. This is yet another method of trapping 
the dirt and securing a good sound casting, 
especially for machinery. Fig. 18 is just an 
ordinary four-spray runner for castings which 
have not to be machined sound, whilst Fig. 19 
shows a similar runner, but with the down run- 
ners A misplaced. Referring again to Fig. 18, 
which has the down runner A in the correct 
place, it will be realised how stupid it would be 
to place the down runner as at Fig. 19. 

Fig. 20 shows a fairly large casting, say 5 
or 6 tons. This indicates the use of the shutter 
runner, shown in Fig. I. A given quantity of 
metal is let in at A, then the top runners, B, 
are opened, and the metal drops into the metal 
at the bottom. This is quite a good system, and 
generally ensures a good sound casting. 

Fig. 21 shows the method of running a double- 
flanged drum. In such cases it is very important 
to keep the metal in the mould on the move. 
There is always the danger of the flow of metal 
being retarded momentarily when it reaches the 
point A A. As the metal is running into the 
well and boss B then sometimes there is a cold 
shut, and by placing another gate at this point, 
A, hot metal enters and livens the colder metal, 
and so prevents this cold shut occurring. The 
bottom gate B is always placed at a tangent, C, so 
that the metal can get a free run round the flange. 

Figs. 22 and 23 show a tube 10 ft. long and 
3 ft. dia. at the large end. Some founders like 
to place the gate at B so as to get a straight flow of 
metal in the mould, but the danger in this is the 
liability of the corners, C, washing away by the 
tearing effect of the metal entering there. <A 
better way, proved by experience, is to place the 
gates at D; this allows the metal to drop to the 
bottom of the mould, and as soon as the mould 
has received metal up to the gates then there is 
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a steady flow, through the metal being poured 
into metal. Another very good method of pour- 
ing this class of work is at E, with the flat run- 
ner—always providing the core is made _ pro- 
perly the metal drops round the core, as at FE, 
Fig. 23. There is far less danger of cold shuts 
when using this method. 

Baths and cisterns are always poured from the 
top, and in such cases the button is very import- 
ant in preventing the runners breaking in. Fig. 24 
is the trap runner, as the metal enters the chan- 
nel A, and runs down to the sand or loam coke B; 
there it receives a check, when the channel is full. 
The dirt will rise to the ball in the top part of 
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sand being washed away. B is a wretchedly made 
runner; one would not think it possible to see 
such runners to-day, yet it is a fact that they exist. 
How can anyone ever expect to get clean castings 
with such a runner made on any shape and un- 
sifted floor sand rammed round it with no facing 
sand near? Black, or floor sand, will not stand the 
wash of metal through the runner. All runners 
should be made in facing sand, There is a greater 
wash of metal in the runners than there is in the 
mould. Yet this is the part of the mould which 
receives the least attention, and is often the cause 
of wasters. Therefore more care must be given 
to runners. C shows quite a good method; the 
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the box C, and there will remain so long as the 
channel is kept full and the clean metal will enter 
the gate D. This is quite a simple and very effec- 
tive runner to ensure clean castings. 

Fig. 25 is the horn runner and is not much in 
use to-day. It is chiefly used when castings are of 
such a shape that they can only be run on the 
boss and with four or more castings in a box. It 
is very difficult to run thin on top, but with the 
horn runner only one down runner is required to 
pour the four castings. 

Fig. 26 shows an ordinary moulding box part, 
wherein the runners being placed at the ends up 
opposite corners, much can be learned by watch- 
ing the flow of metal in such open sand castings. 
One thing is very noticeable, that is at A, quite 
near to the runner, the kish or silt will always 
assemble and invariably remain there. 

Fig. 27, A, B and C, represent down runners, A 
showing a small lap at the joint. When this hap- 
pens there is always the danger of some of the 


edge of the down runner in the top part is slightly 
cut back and the mouth on the middle part is bell- 
shaped so that the metal drops clear. 

Fig. 28 shows a mould for a large loam or foun- 
dation plate of about 10 tons in weight. The 
more common method of running or pouring is as 
shown at A. This is not the ideal way of pouring 
or running; as the metal enters the mould it 
naturally runs to the centre first; then as larger 
quantities enter, the metal spreads out in a peculiar 
swirling motion, as is shown at B, and frequently 
men have to rake the metal into the corners C C. 
A better system is shown at D. Here the metal 
spreads out well over the mould; but a still better 
way is to have the runner the whole width of the 
mould, as indicated at E. 


Aluminium v. Tinplate.—In Germany and America 
aluminium is said to be displacing tinplate used for 
food canning and cooking vessels. 
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Gases in Metals and Alloys. 


At the opening meeting of the Lancashire 
Branch, Mr, E. Longden presiding, Dr. F. 
Johnson, D.Se., of Birmingham, delivered an 
address entitled *‘‘ Oxygen and Metals: Some 
Features of Their Relationship,’ which has 
already appeared in our columns. Opening the 
discussion the CHAIRMAN said it might be thought 
that Dr. Johnson’s address was academic, but it 
had enlightened the members, so that the prac- 
tical application of metals would be helped. They 
had learned something about the effects pro- 
duced by various gases in the metals. There was 
still a tremendous field to be explored in that 
subject, but the investigations which had been 
made so far had produced important results, and 
it was a privilege to have the opportunity of 
hearing about them from one who had earned 
distinction in that field. 

Mr. Makemson, in moving a vote of thanks to 
Dr, Johnson, said he believed that at this time 
of the year every teacher connected with a 
university, or college, was very busy attending 
to students who desired advice about the courses 
of study they should take, and with other 
administrative work. They were very grateful 
to Dr. Johnson for giving them this interesting 
lecture at such a time. The subject itself 
interested everybody who had anything to do with 
the melting of metals, but particularly the non- 
ferrous metals. The opening remarks, which he 
described in picturesque language, the struggle 
between oxygen and metals, must have had many 
sympathetic listeners among those who had_ to 
melt zine when producing brasses and other non- 
ferrous alloys, 


Waster Loss and Gas Content. 

Mr. W. H. Meapowcrorr said it was necessary 
for foundrymen to hear lectures of this sort in 
order to arrive at a solution of their difficulties, 
and he was impressed with the great amount of 
study which had been devoted to their service. It 
Was a proof of great progress in the industry that 
men like Dr. Johnson were working systematically 
on these problems and were ready to disclose to 
foundrymen generally the information which they 
acquired. 

The lecture brought to his mind previous 
experience of foundry practice in connection with 
the occlusion of gases, the causes of their occur- 
rence, and the trouble involved in getting rid of 
them. One rather striking thing had come to his 
notice recently. The amount of bad work 
fluctuated. Sometimes imperfect castings came 
in groups. For a time things might go fairly 
straight, and then one struck a bad _ patch. 
Recently he had observed that better results were 
got when they did not cast direct from the fur- 
nace, but first cooled the metal off by heads. 
Perhaps Dr. Johnson could give an explanation 
why that happened, 

Mr. Merapowcrort concluded by seconding the 
vote of thanks, which was carried unanimously. 

Mr. J. Hoge asked whether Dr. Johnson con- 
sidered that the gases which come from the 
materials of the mould itself have any effect? 
Or are the results described produced only by the 
gases which are in the actual metal? ~~ 

Mr. T. W. Markianp said he had wondered 
whether the magnetic oxide film, of which the 
lecturer had spoken, was simply on the surface 
of the casting, or penetrated into the iron. 
Certain castings were made which were used as 
washing boilers. The metal was blue, and they 
were rustless. Could Dr. Johnson say anything 
about those. 


Ilmenite for Degasifying Molten Steel Baths. 

Mr. W. West asked that, in view of the readi- 
ness with which aluminium was oxidised, whether 
the melting process would not be better carried 
out in an electric furnace than in any other type. 

Further experiments had been carried out at 
Layland to de-oxidise a molten bath of steel by 
causing an exothermic reaction to take place 
between predetermined quantities of ilmenite ore 
and ferro-silicon on the top of the slag covering. 
The object being to cause titanium, which was 
the result of the reaction, to pass through into 


the bath of steel and so de-oxidise by extracting 
the oxides rather than increasing the power of 
solution of the metal for the oxides. The result 
of this method of de-oxidation is to make the 
steel very much like cream in its consistency 
which behaves very satisfactorily in the moulds. 

Perhaps Dr. Johnson would enunciate some 
explanation why steel made in this way should 
possess superior qualities over the material made 
in the general way. For example, steel with 
0.25 per cent, carbon de-oxidised with titanium 
reduction in the furnace gives an increased ten- 
sile strength, i.e., 37 to 40 tons, with 25 per 
cent elongation, whereas the tensile strength of 
steel de-oxidised in the ordinary way with ferro- 
manganese and ferro-silicon would give only 30 
to 32 tons tensile with 25 per cent. elongation. 

He was open to receive any explanation, but 
could give the assurance that taking the same 
type of furnace for the production of the stee} 
followed by the same annealing treatment, 
markedly superior results could be obtained, both 
in the physical results and the behaviour of the 
steel during solidification. 


Composition from Film Appearance. 


Mr. A. Jackson asked whether it was possible 
to learn anything of the composition of the iron 
in the ladle from observation of the nature of the 
oxidation film existing on the surface of the 
metal. In some castings after they had been taken 
out of the foundry and drilled, holes were found 
below the surface which were not apparent on the 
outside. In trying to account for those, and to 
prevent or remedy them, the foundrymen come 
up against a host of problems. Were they due to 
kish, to graphite, to air, to water, or to wrong 
mixing of the metal? Was it possible to say defi- 
nitely what they were? And if it was possible to 
explain them, how could they be prevented ? 

There were variations in the colour. Some- 
times it was dark, dirty grey; some kind of kish 
seemed to have been introduced. Again, one got 
a fairly solid casting, but at certain defective 
points there was a bluish portion. Sometimes the 
colour was almost sky blue. There were cases 
where the metal had evidently shrunk, but between 
the shrink hole and the surface were a number 
of holes, decreasing in size as they neared the 
top of the casting. 

He might also refer to another interesting point 
which came to his knowledge recently. One 
assumed that if polished iron was embedded in con- 
crete it would remain polished in after years until 
the concrete was broken. But in the particular 
instance he had in mind, soft iron had been used 
as a sheath for electric wires and encased in con- 
crete in the belief that it would retain its pro- 
perty, but when the concrete was broken up some 
months later to find the cause of defective elec- 
tric supply, it was found that electricity passing 
through had caused it to be corroded. Was it 
possible to explain those things? 


Dry Sand Moulds Ameliorate Gas Troubles. 

Mr. H. SnHersvrn said, Dr. Johnson, during his 
investigations into allovs, had observed certain 
phenomena, but was very careful to avoid the 
error which many foundrymen fall into of jump- 
ing to conclusions. It needed a very highly-trained 
man to thoroughly appreciate the facts of foundry 
practice, and many people who were running foun- 
dries at the present time had not had the train- 
ing in physics and chemistry which would enable 
them to judge accurately why certain things hap- 
pened—whether the cause of a blow-hole was an 
escape of gas, or some other influence. 

Usually when molten metal was cooling, the 
effect was to force out dissolved gases of which 
silver is a striking example. But now Dr. John- 
son came along and showed them that some alloys 
actually absorbed gases during cooling. If that 
applied to cast iron, it had an important bear- 
ing upon foundry practice. 

He believed if all castings were made in dry 
sand moulds, many of the foundrymen’s troubles 
would be solved more readily; but in most foundry 
operations involving the casting of large quanti- 
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ties of small articles, that was not at present a 
possibility. Permanent moulds had been adyo- 
cated, but he was afraid they were coming along 
very slowly for general application. He thought, 
however, that if they had a permanent mould 
system in which the mould was perfectly dry, so 
that there was no question of moisture and the 
generation of gases like carbon monoxide, and so 
forth, they would be able to get a solution of 
many of the causes of unsoundness. But the 
problem was a very difficult one, and foundrymen 
should be warned against generalising upon inade- 
quate evidence when, in nine cases out of ten, 
they had not sufficient data, nor the facilities for 
proving a case. The problems required to be 
studied in collaboration with men _ who had 
specialised in such work, and they were very grate- 
ful to Dr. Johnson for coming to speak upon them. 


Application of Remelting. 


The Cuairrman asked whether Dr. Johnson con- 
sidered that there is any method by which foun- 
ders can get rid of the gases from castings (say 
gunmetal) which have been oxidised and gassed 
during the melting down of the metal? It is 
quite a problem to know really what to do with 
such defective castings which must be again used 
for further castings of some kind. Is it possible 
to improve such metal by pre-solidification as so 
successfully employed with aluminium according 
to the process ascribed to Archbutt? 


AUTHOR’S REPLY. 


Proressor JoHnson said Mr. Meadowcroft had 
stated that better results were obtained by raising 
the temperature of the metal and then cooling 
it down before casting. Presumably what took 
place there, was what happened with most alloys, 
sufficient time was given tor the gases dissolved in 
the metal to be evolved before the metal was 
poured. It depended upon several things, ¢.@., 
the kind of metal dealt with, the kind of gases 
dissolved in the metal, the products of any reac- 
tions which took place between those gases and 
the oxygen in the atmosphere, or, conversely, 
between those gases and the oxides in the metal. 
It was quite conceivable that by keeping the metal 
exposed to the atmosphere for too long a time 
deterioration would be caused. He had himseif 
pointed out, in the case of copper that, by allowing 
too long a time for the metal to solidify, they 
might get diminished soundness, because an oppor- 
tunity was given for the dissolved gases to he 
released from solution and form bubbles entrapped 
by the solidifying metal. 

Mr. Hogg referred to the material of which 
moulds were made. That was an important ques- 
tion. Most grey-iron moulds contained dissolved 
gas, and when the molten metal struck the surface 
there was a tendency for that gas to be absorbed 
by the metal of the casting. But this subject of 
mould materials was a very wide one, and it was 
not possible to venture upon it that afternoon 
in a satisfactory way. The general experience 
was that the nature of the dressing on the sur- 
face of the mould should vary with the metal 
which was to be poured into the mould. He 
would give an instance of that without venturing 
into the field of cast iron. That afternoon he had 
stressed the influence of oxygen; if he needed 
any justification to support his contention the 
simple experiment could be tried of taking a 
mould and dressing it with bone ash or other 
inert material, then pouring into it copper con- 
taining oxygen. They would be likely to get a 
smooth skin and a sound casting. If dressed with 
a carbonaceous dressing, the chances were that the 
smooth skin would not be obtained but there 
would be a honeycombed surface, owing to the 
reaction between the carbon dressing and the 
oxide which was in the metal. 

Another question had reference to the mag- 
netic oxide film formed on iron castings. So far 
as his remarks were concerned, they only related 
to that very thin film—the merest surface film 
—which was formed by the action of steam on the 
hot metal. 

He did not know of any method of penetrating 
the whole of the casting by means of magnetic 
oxide. He had heard of * blue metal,’’ and he 
believed castings which were rust-resisting were 
made from it. He was not sufficiently au courant 


Novem 


with this 
tion to 

No dou 
nace bet 
aluminiu 
interestil 
had exce 
and fterr 
molten s 
proceedir 
able, anc 
the meta 
a very 1 
ciency 
form wh 
by atm 
described 
yielded 1 
enough t 

The ne 
aware, V 
made of 
These ba 
molten 1 
times lu 
there wa 


He wa 
explanat 
say that 
an affin) 
oxygen. 
such th: 
avidity, 
form cy: 
if that i 
explain 
and imp 

He wa 
on to gre 
Was it 7 
in the lz 
the rate 
say. P 
oxygen 
dull met 
out spar 
position 
differenc 
certain 
if one ¢ 
position 
in the 1. 

Anoth 
whether 
he obvi: 
explain 
getting 
but if o 
foundry 
solve th 
the real 
one wou 
to impr 

To ilh 
to one | 
namely, 
sheet co 
amount 
a probk 
knowing 
out that 
on the 
themsel: 
cap.”” 
certain 
atmosph 
could be 

Then 
film on 
again i 
without 
Those s 
covered 
obtainec 
the atm 
the met 
in the 
oxygen 
depende 

He w 


324 


rit a 
idyv- 
ilong 
ight, 
iould 
v, so 
| the 
id so 
n of 
the 
vmen 
iade- 
ten, 
Ss for 
oO be 
had 
‘Tate- 
hem. 


con- 
foun- 

(say 
assed 
It is 
with 
used 
ssible 
as so 
rding 


t had 
using 
oling 
took 
loys, 
ed in 
was 
Zases 
reac- 
; and 
rsely, 
netal. 
metal 
time 
mseif 
owing 
they 
ppor- 
to be 
ippel 


which 
ques- 
solved 
irface 
orbed 
oct of 
t was 
rnoon 
‘lence 
» sur- 
metal 

He 
uring 
e had 
eeded 
the 
ng a 
other 
con- 
get a 
with 
it the 
there 
o the 
1 the 


mag- 
0 far 
‘lated 
film 
n the 


ating 
netic 
id he 


were 
urant 


NoveMBer 1, 1928. 


with this material to be able to give the explana- 
tion to his present audience. 

No doubt Mr. West would find the electric fur- 
nace better than the air furnace for melting 
aluminium-copper alloys. Mr. West gave a very 
interesting account of making steel castings which 
had excellent properties by means of ilmanite 
and ferro-silicon thrown on the surface of the 
molten steel. That seemed a highly intelligent 
proceeding because titanium was readily oxidis- 
able, and if it could be reduced in contact with 
the metal—being applied as a medicine—one had 
a very much better chance of getting high effi- 
ciency of action than if one used the metallic 
form which would be exposed to serious wastage 
by atmospheric oxidation. In the method 
described by Mr. West one had a mixture which 
yielded the metal in situ,.and protected it long 
enough to enable it to penetrate the steel. 

The nearest analogy to that, of which he was 


aware, was the old brass founders’ use of balls 
made of a mixture of zinc oxide and charcoal. 


These balls were thrown on to the surface of the 
molten metal, and they trusted to luck. Some- 
times luck helped them, and that was all. But 
there was reasoning in what they did. 


How Titanium Acts. 


He was not going to enter into any dogmatic 
explanation of the action of titanium except to 
say that it was a well-known scavenger; it had 
an affinity for carbon, for nitrogen, and _ for 
oxygen. If there is an ultimate state of affairs 
such that titanium, which will combine, with 
avidity, with nitrogen and carbon, and_ possibly 
form cyano nitride of titanium—it is not sure 
if that is the action which takes place—it would 
explain the efficiency of titanium as a scavenger 
and improver of the properties of cast steel, 

He was afraid Mr. Jackson’s question took him 
on to ground with which he was not very familiar. 
Was it possible to tell the composition of the iron 
in the ladle by observing the degree to which, or 
the rate at which, it oxidised? He could not 
say. Possibly some evidence of the action of 
oxygen on the metal could be derived. Between 
dull metal and metal which scintillated and threw 
out sparks, there was a great difference of com- 
position; the intermediate mixtures and_ the 
differences with respect to impurities might give 
certain indications. He would not be surprised 
if one could gain some guidance regarding com- 
position from the surface appearance of the metal 
in the ladle. 

Another question put by Mr. Jackson was 
whether he could suggest how various defects could 
be obviated. To find out all about them and 
explain them was not quite the same thing as 
getting rid of them. He would not say it was, 
but if one was going to attack intelligently these 
foundry problems and difficulties, and try to 
solve them, surely the first step was to ascertain 
the real cause of them. Having ascertained that 
one would be in a far better position to attempt 
to improve practice. 

To illustrate this point he would just refer again 
to one of the subjects mentioned in the Paper, 
namely, the formation of streaks on a polished 
sheet copper: if one found those streaks and no 
amount of polishing would remove them, they had 
a problem which could be solved more easily by 
knowing what the origin was. Having found 
out that the streaks were due to an oxide “ cap ”’ 
on the cast metal, certain methods suggested 
themselves of preventing the formation of the 
“cap.’? One could either cast vertically or use 
certain fluxes, or even, if necessary, some special 
atmosphere in which the formation of the ‘‘ cap ”’ 
could be prevented. 

Then Mr. Jackson mentioned the colour of the 
film on the surface of cavities in cast iron. Here 
again it was difficult to say anything definite 
without investigating each case on its own merits. 
Those shrinkage cavities which had the surface 
covered with a dark-blue film had _ probably 
obtained that film by reason of the oxygen of 
the atmosphere gaining access to the cavity while 
the metal was solidifying. Whether the oxygen 
in the atmosphere itself was responsible, or the 
oxygen plus the water vapour from the mould, 
depended on mould condition. 

He was not quite clear as to the question about 


FOUNDRY TRADE JOURNAL. 


iron tubes embedded in concrete. But when iron 
was in very close contact with a non-metallic 
substance, such substance being electro-negative 
to the iron, any stray electric current would pro- 
mote corrosion more rapidly than if the iron 
were not in contact with such substance. 


Mr. Sherburn had asked about the gas content 
of molten metal. His own experience led him 
to think that in most cases the gas content would 
increase with temperature. It was the converse 
of the case of dissolved gas in water. If water 
containing gas were heated the degree of solubility 
of gas was lowered, and ultimately when the water 
was boiled all the gases were driven out. But 
by increasing the temperature of molten metal the 
solvent power for gas was increased. Metal which 
had been overheated in the furnace was more apt 
to be contaminated with dissolved gases than 
metal which had been properly heated. Mr. Sher- 
burn gave the instance of silver which in a molten 
form was capable of dissolving oxygen, but was 
incapable of holding it in solid solution. Solidi- 
fication is apt to cause a loss of metal; the 
evolved gas is apt to spit particles of silver from 
the mass. That was what happened in the case 
of other metals with gases which were soluble in 
the molten state, but were insoluble when the 
metal solidified. At the point of solidification the 
metal was “ spewed.’’ Anyone present who had 
had the opportunity of seeing copper cast in 
moulds would probably be faimliar with the ‘‘spew- 
ing’? which took place under certain conditions. 
The copper if overheated contained more gas than 
it could possibly hold in the solidified state. 
The gas released from solution coalesces to form 
large bubbles, and these exert a distinct pressure, 
sufficient in some cases to break the solidifying 
crust, and to eject some of the molten metal. 

A question was put by the President: Could 
he suggest a means of getting rid of the gases 
from castings? He did not know that he could 
make any suggestion which would effect that, but 
a method of mitigating this trouble existed. He 
himself had always used the method during the 
last 20 years if he wanted to make a sample of 
very sound metal, particularly copper, by melting 
the required quantity in a crucible, under a pro- 
tecting laver of flux, and then allowing it to 
solidify. 

The idea was further developed by Mr. Arch- 
butt, of the National Physical Laboratory; his 
method was to melt aluminium or whatever metal 
he was using, let it absorb gas in the normal way, 
then let it cool slowly to evolve those gases. 
After that all he did was to simply raise the 


temperature sufficiently to melt the metal to 
enable it to be poured. 
In conclusion Professor Johnson thanked his 


audience for the way in which they had supported 
him. 


Mechanical Engineers. 


East Midlands Branch Formed. 


Following numerous petitions, there has now 
been launched an East Midlands branch of the 
Institution of Mechanical Engineers, and the 
inaugural meeting, held at the University Build- 
ings, Nottingham, was attended by Mr. R. W. 
Allen, President of the Institution, who occupied 
the chair. Among those present were Mr. W. H. 
Patshell (Past-President and chairman of the 
local branch committee), Sir Henry Fowler, Briga- 
dier General Magnus Mowat (secretary of the 
Institution), and Mr. J. M. Dickson. 

The meeting adopted the standard form of rules 
for branches, as approved by the Council. It 
was agreed that the area of the branch should 
comprise the counties of Derbyshire, Lincolnshire, 
Leicestershire, Rutland, Notts, and the Soke of 
Peterborough. 

Mr. Schofield was appointed branch chairman 
and Mr. J. M. Dickson honorary secretary. A 
committee was also elected, and it was announced 
that two lectures had already been arranged, one 
at the Loughborough College on November 23 and 
the other at Lincoln on December 14. 


Low-Grade Fuel Utilisation. 


By Our Engineering Correspondent. 
Significant it is that, although the world’s de- 
mand for heat, light and power continues to increase 
rapidly, the coal production remains practically 
at a standstill. The latest German figures esti- 
mate the world’s coal production for 1927 as 
1,467,000,000 metric tons, which is only a small 
increase compared with 1926, and for about ten 
or twelve years past the average can be taken as 
1,350,000,000 metric tons. 

Two of the chief causes of this state of affairs 
are the remarkable growth of water power, with 
about 33,000,000 h.p. installed, and also the rapid 
increase in the production of petroleum, which 
has now reached 1,250,000,000 barrels per annum. 
But it is perhaps not generally realised that other 
factors also enter into the question, particularly, 
for example, the more scientific use of coal, that 
is increased thermal efficiency, and also the better 
utilisation of low-grade refuse material, not only 
as regards coal itself, but also many other solid 
fuels, including metallurgical coke breeze. In the 
latter connection typical are the results of a 
recent test carried out in Great Britain on the 
North-east Coast. 

The normal practice in this particular works 
was to use a screened bituminous coal, costing 
16s. 9d. per ton, giving an evaporation of 8.43 Ths, 
of water per lb. of coal, corresponding to 8.76 Ths. 
from and at 212 deg. F., which, incidentally, is 
much better than the average practice. The 
boiler plant, which is at a well-known iron and 
steel establishment, was then fitted with the 
Turbine ’’ forced draught steam-jet furnace, 
and there is now being burnt ‘ Pond Duff” 
(washery  settlings), costing 6s. 9d. per ton 
delivered, which seems a high price. However, 
the result is a great success, corresponding tp no 
less than about 50 per cent. reduction in the nett 
cost of steam generation, while still more remark- 
able, the output of the plant has been increased 
by nearly 30 per cent., the evaporation being 
about 150,000 lbs, of water per hour as against a 
previous figure of 118,000 Ibs., using ordinary 
good class screen coal, 

The performance is approximately 6.70 lbs. of 
water per lb. of Pond Duff, equal to 7.06 |bs. 
from and at 212 deg. F., but the difference in 
the price, of course, means an enormous nett 
reduction, while it may he stated further that the 
hourly evaporation per individual “ Lancashire ”’ 
boiler with Pond Duff is 6,350 Ibs., whereas with 
the screen coal the figure was 4,918 Ibs. 

Naturally, what can be accomplished in the field 
of utilisation of low-grade fuels depends very 
largely on the individual conditions, but here is 
a concrete case of a well-known firm cutting their 
coal bill in half, and the use of breeze from coke- 
oven plant is an obvious general application. 


Patent Specifications. 


The following list of Patent Specifications accepted 
has been taken from the “ Illustrated Official Journal 
(Patents).”’ Printed copies of the full Specifications 
are obtainable from the Patent Office, 25, Southampton 
Buildings, London, W.C.2, price 1s. each. The last 
numbers given are those under which the Specifications 
will be printed and abridged, and all subsequent pro- 
ceedings will be taken. 


10.591. Denn, F. B. (Griffin Wheel Company). 
cess of operating cupolas. 297,715. 


Pro 


11,347. Tiranrtum ALLoy MANUFACTURING COMPANY, 
Obtaining zirconium compounds. 271,873. : 
16,718. Corsatir, F. Processes for refining 


W. 
metals and alloys. 297,759. 
24,353. Taytor, E. W.  ‘Tinning of flexible metal 
strips, tapes, or wires. 297,961. 

32,135. CHarvin, F. Machines for cold edge-rolling 
or flanging circular metal blanks. 7 307. 
1,412. Roreckner, M. Rolling metal 

hollow blocks. 285,894. 
3,044. Hutt, C. J. Die-casting machines. 
16,332. Srepererp, C. Welding of rails. 
9,143. Exxis, G. B. (Granular Iron Company). 
steels. 298,118. 
11,275. Pryce, L. Hollow drill steel. 275,560. 
17,317. Dossmann, A. Treatment of tinned scrap 
iron. 298,103. 
18,458. Beratry, W. E. (Bell Telephone Laboratories. 
Inc.). Wire-drawing apparatus. 298,281. 


tubes from 
298,023. 

291,723. 

Rail 
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Continental Foundry and Engineering Training. 


Because of the interest at present being taken 
by the Institute of British Foundrymen in 
educational subjects, Mr, Delport’s lecture on the 
above subject was particularly welcome, as it 
provided a fund of first-hand knowledge as to 
how these problems are being tackled in France 
and Belgium. The Paper, which was printed in a 
recent issue, gave rise to an animated discussion, 
of which the following is an extract, 


EMPLOYERS’ FEDERATIONS’ HELP NEEDED. 


The Brancu-Presipent, Mr. W. B. Lake, J.P., 
commended the Paper to the serious consideration 
of the foundry industry. It had shown very con- 
clusively, he said, that much more trouble was 
being taken in France and Belgium than in this 
country to train men to become efficient foundry 
managers—and it was upon a supply of competent 
managers that the future of the foundry industry 
really depended. If we were to progress at the 
same rate as other countries we must have 
equally well-trained foundry managers, and in 
this country at present there were no such 
facilities as had been described by Mr. Delport 
for the thorough training of the men. It 
was important to note that it was the 
employers’ organisation in France which had 
been instrumental in founding the Ecole 
Superieure de Fonderie. The foundry owners, 
having a strong organisation, were able to induce 
the French Government to contribute equally 
with themselves towards the cost of founding this 
Foundrymen’s University.” We in this 
country had no such organisation to promote 
work of this kind, and until we did form an 
organisation of foundry proprietors we should 
never make any real progress. Mr. Delport’s 
Paper had emphasised the necessity for forming 
such a body, and he personally felt very much 
indebted to Mr, Delport. Finally, the Branch- 
President moved a hearty vote of thanks to Mr. 
Delport, and emphasised that the Paper had been 
prepared at short notice, owing to the fact that 
Mr. J. B. Hoblyn, who was to have lectured that 
evening, was unavoidably prevented from doing 
so. 


An Appreciation of Foreign Foremen. 


Mr, V. C. Favutxner (Past-President of the 
Institute), who seconded the vote of thanks, said 
he had found that every British foundry manager 
who visited the Continent stressed the point that 
the British workman was wonderful and quite as 
good as any to be found on the Continent. He 
himself would grant that the British workman 
was quite as good as the continental workman, 
but was no better; he had worked in foundries 
in Scotland, in Middlesbrough, Sheffield, Man- 
chester and Letchworth, as well as many in 
Creusot, France, in Italy, and in Spain, and had 
found the same spirit prevailing among the work- 
men in all those places, and wished to voice his 
ane indebtedness to the foundry foremen he 
iad met abroad. Mr. Faulkner endorsed the 
Branch-President’s statement that we could do 
nothing to move the authorities in the direction 
of helping to provide proper educational 
facilities until we had a strong employers’ 
federation. There were in Great Britain at least 
half a dozen foundry employers’ associations, but 
none of them of any great strength. He asked 
Mr. Delport whether the primary reason for the 
establishment of the Ecole Superieure de Fonderie 
was to give the foundry managers some status. 
Prior to the war the heads of all the shops in 
France, except the foundry, could adopt the title 
‘*Tngenieur,’’ and it had occurred to him that 
the purpose of the school was not specially to 
give tuition, but to enable the head of the 
foundry to adopt the title in common with the 
managers of other shops. He regarded 
the school run by the Schneider firm at Le 
Creusot as one of the finest engineering schools 
in France, though he did not think it was very 
well known. He had been in personal contact 
with a number of the engineers trained there, 
and had found them more akin to the British 
managers than were any other engineers on the 
Continent, for they would never ask the workmen 


to do anything they were not capable of doing 
themselves. tte must admit that some of the 
engineers from the Kcole Centrale des Arts et 
Manutactures and the Ecole des Mines were very 
much in the hands of the foremen, and some of 
them had made the mistake of refusing to co- 
operate with the foremen, They knew only the 
theory. Mr. Delport’s Paper would be studied 
very closely by the Committee which had been 
appointed by the Institute of British Foundry- 
men to consider the question of the education of 
foundry apprentices. In Great Britain at the 
present time there existed wonderful opportunities 
tor studying foundry work, but there was no 
co-ordination; the schools were far too scattered, 
and the certificates they issued were not of a 
national character, 


National Certificates. 

Mr. Westey Lampert (President-Elect of the 
Institute and Past-President of the London 
Branch), dealing further with the Institute’s 
activities with regard to the provision of educa- 
tional facilities for the training of foundry 
students, said that there would be presented to 
the General Council at its next meeting a ques- 
tionaire form dealing with this matter, and also 
with the question ot awarding certificates, and 
that this torm, if approved, would be sent sub- 
sequently to each of the Branches. He did not 
think that the examinations which it was hoped 
to arrange would be restricted to young students 
only, but that any Member of the Institute, if 
he felt so inclined, would be able to present him- 
self for examination. Further, every endeavour 
would be made to ensure that the certificates 
awarded would have a national status. If the 
Institute itself could not supervise the examina- 
tions, then it would be necessary to arrange for 
supervision by an outside body of high standing ; 
such as, for instance, the City and Guilds of 
London, or the Institution of Mechanical 
KEngineers—which latter body at present was hold- 
ing examinations for mechanical engineers. It 
had been found in the past that the certificates 
issued by local technical colleges carried very little 
weight outside the districts for which those 
colleges catered, and holders of certificates were 
at a disadvantage when they left one district for 
another. Works managers, not knowing very 
much about the technical school which had issued 
the certificates, regarded them merely as schools, 
and did not consider the certificates of much 
value. If, however, a scheme were put into 
operation by the Institute, the certificates issued 
would be of a national character, and works 
managers would know that the recipients of such 
certificates had been properly trained. If such 
certificates were to be awarded, it would not be 
long before the question of more adequate 
facilities for the training of students would have 
to be considered. Many suggestions had been 
put forward in that connection, and, in view of 
the interest which was being aroused, he did not 
think it would be long before we should have in 
this country some institution which would 
specialise in the training of the foundry worker 
to a much greater extent than could the ordinary 
technical schools which had to give tuition in a 
wide range of technological subjects. He wanted 
the members to realise that the parent Institute 
was very much alive to the importance of this 
question, and recognised the necessity of doing 
something in the direction of providing intensive 
instruction for foundry workers in Great Britain. 


An American Contribution. 

Mr. H. L. MacKrynon, a visitor from Cleve- 
land, U.S.A., said he had been impressed, as the 
result of attending the various meetings of the 
American Foundrymen’s Association for a number 
of years, as well as the international meeting of 
foundrymen, held in America two years ago, by 
the great difference in the training of the men 
attending in later years and the training of those 
who had attended in earlier years. In a few 
short years the old rule-of-thumb methods had 
gradually disappeared from the foundries of the 
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United States, and one would find university- 
trained men at the head of most foundries to-day. 
That change had been brought about by force of 
circumstances. The operations had become so 
extensive, and the necessity for effecting economies 
in all directions had become so important, that 
even the best training a man could get was not 
sufficient always to enable him to handle those 
operations to the best advantage. As an example 
ot the progress which had been made, he referred 
to one toundry, the proprietors of which had com- 
menced to instal mechanical equipment six years 
ago. Continuous moulding and pouring operations 
were then provided for. The foundry was 240 ft. 
wide and 400 ft. long. There were 1,600 people, 
including those in the core and cleaning shops, 
and they were making 180 tons of automobile 
castings per day. ‘That was considered to be a 
very great achievement at that time. In June, 
July and August of this year, however, the 
mechanical equipment had been replaced, and 
since then, without the addition of one square 
foot to the floor space, and with less operatives 
than previously, the average output was over 
800 tons per day. On one day the output had 
reached 1,011 tons in 9} hours. The man at the 
head of that organisation was Mr. Arnold Lenz, 
who was trained at the University of Munich, 
and had subsequently worked as a patternmaker 
in the United States. He was one of the most 
polished gentlemen one could wish to meet. The 
size of the plant was now being doubled. He 
(Mr. MacKinnon) was furnishing the engineer- 
ing equipment, and had to provide 50,000 hours of 
erection labour in 60 days, but could not find a 
place to put a man. The Vice-President in 
charge of operations had said that he must have 
100,000 cars in January, no matter whether there 
was a roof or a floor on the building—and he 
would get them. There was a laboratory there, 
fully equipped and staffed with highly-trained 
men. The timekeeper there, who was introduced 
by Mr. Lenz, was a Graduate of Heidelburg, 
and was being trained for one of the highest posi- 
tions in the organisation. Again, in an organisa- 
tion such as that of the American Radiator Com- 
pany, of Buffalo, where they were making 600 
tons of castings per day, there must be thoroughly 
trained and highly skilled men at the top and 
well down into the body of the organisation; 
otherwise, the losses would become tremendous. 
Mr. Lenz had succeeded in reducing the number 
of wasters produced in his foundry from 10 to 2 
per cent., which was a great achievement, seeing 
that he was dealing with water-jacketed, cored 
work, and the cores must be correct to within 3 
to 3} thousandths of an inch. Every core was 
ground and micrometered before it was put to- 
gether, and micrometered afterwards, to ensure 
accuracy, 

Mr. Lenz, however, had achieved what had 
seemed to be impossible of achievement; he had 
kept the percentage of defective castings at less 
than 3 per cent. for six months at a time, and for 
three months last summer the percentage was less 
than 2. Such achievements were possible only 
when thoroughly trained men were in charge. He 
felt sure that in the great iron-working industries 
in Great Britain there was room for much 
engineering training. Was it necessary to create 
a special school for the training of foundry 
engineers in this country, or were there not 
engineering schools which were training mechani- 
cal, electrical, and civil engineers, and which 
could extend their curricula in order to train 
foundry engineers? At the Kay School of Applied 
Science at Cleveland there were about 175 men 
in each class; probably 35 per cent. of them were 
taking mechanical courses, others were taking 
courses in metallurgy, mining, civil engineering 
and constructional work, and others were studying 
the building and planning of cities, and so on. 
The Massachusetts Institute of Technology was 
probably the best-known institution in the United 
States as an all-round engineering school. It had 
its own shops and equipment, and the course of 
training there was much more expensive than that 
discussed by Mr. Delport in his Paper. The fees 
ranged from 400 to 500 and 600 dollars annually, 
and even more in the case of some special courses, 
depending to some extent on the number of 
students taking those courses. 
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Practical French Training. 

Mr. A. S. Beecu referred to the primary train- 
ing of apprentices in the French foundries, which, 
he said, was the basis of the higher foundry train- 
ing. It was necessary, as Mr. Delport had said, 
that a student must have had some training in a 
foundry before going to high foundry school, and 
he had found that candidates for entry into the 
high school—and, in fact, practically all the 
apprentices in France— were trained on a scale 
very different from that obtaining in this country. 
His experience was that the apprentice here was 
generally a sort of glorified labourer for the 
moulder, carrying sand, chaplets and so on. In 
France, on the other hand, the apprentice had 
actually to do the work; he had to work to a blue 
print, showing the sizes of the gates to be used, 
the construction of the moulds, supervise the pour- 
ing of the mould, and so on. Every morning there 
Was an inquest on scrapped castings by someone in 
authority, when the cause of the defects were 
ascertained, for the future guidance of the appren- 
tices. That was a matter which we in this country 
might consider with advantage. Mr. Beech 
endorsed the Branch President’s remarks with 
regard to the necessity for establishing a strong 
employers’ organisation in this country, because 
it was very necessary that the founders themselves 
should play a leading part in regard to schemes 
for the proper training of foundry workers. 

AUTHOR’S REPLY. 

Mr. Detvorr said that if he had been 
able to impart any new ideas to the foundry 
industry of this country, his time had been well 
spent. Replying to Mr. Faulkner’s question as to 
the reasons for the establishment of the Ecole 
Superieure de Fonderie, he said the primary 
reason was to provide tuition, but undoubtedly 
the foundry engineer from that school had 
acquired a prestige which was not possessed by 
foundry engineers in the past. He agreed with 
Mr. Faulkner's remarks as to the attitude of the 
engineers coming from the high schools; they had 
not the attitude of the shop, and that was why 
the French schools years ago had had the reputa- 
tion for turning out wonderful theorists who were 
not efficient in industry until they had acquired 
experience in the shops. With regard to Mr. 
Lambert’s reference to national certificates, he 
said that the certificates granted to the students 
from the Ecole Superieure de Fonderie were 
endorsed by the Minister of Public Instruction, so 
that they were of a national character; the 
diplomas and certificates granted to engineers 
from the other schools mentioned were similarly 
endorsed, Dealing with the remarks of Mr. 
MacKinnon, he said that it seemed that it was 
economic conditions that had forced the foundry 
industry in America to realise the necessity for 
technical training for the foundry manager. On 
the other hand, it appeared, from what Mr. 
MacKinnon had said, that the engineer in the 
foundry in America was something more than a 
specialist in foundry work; the scope of the indus- 
try was so great, owing to the economic and geo- 
graphical circumstances of the country, that a 
foundry manager must have a general training 
and not merely a specialised foundry education. 
Reference had been made to the Massachusetts 
Institute of Technology, and to the wide variety 
of subjects in which tuition was given. There 
was one school in France—the Ecole Centrale— 
whose curriculum embraced a very wide range of 
subjects, including architecture, industrial legis- 
lation, accounting, ete.; in fact, it might be said 
that there was much in it than was really neces- 
sary to the average engineer, but the training 
did serve to give the engineer a general outlook 
on industrial questions which might be valuable. 
Again, an engineer might at some time have to 
build a new shop, and he might know enough 
about architecture to enable him to appreciate 
what was being done in the building of that shop. 
Finally, replying to Mr. Beech, with regard to the 
training of apprentices in France, he agreed that 
the fact that the apprentices had to do work them- 
selves from blue prints was a very important one. 
In many foundries the apprentices worked in 
groups under the supervision of the skilled 
moulders, and from the very first vear they 
were given castings to make. 
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Transverse Tests on Round and 
Square Bars of Grey Cast Iron.* 


By A. L. Norsury, D.Sc. (Senior Metallurgist, 
B.C.1.R.A.). 


It is well known that square transverse test 
bars of cast iron give a lower modulus of rupture 
value than round bars of approximately the same 
cross-section. This difference has usually been 
attributed to a casting effect, such as chill or 
strain in the corners of square bars, consequent 
on more rapid cooling. 

The following tests show, however, that a large 
part of the difference is due to the fact that the 
modulus of rupture formule generally used do 
not hold in the case of cast iron when applied to 
compare transverse test results on round bars with 
those on square bars, 

The present tests consisted in casting? six square 
bars 14 in. by 14 in. by 16 in., and machining 
three of them to give round bars, large, medium, 
and small, and three to give square bars, large, 
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same irrespective of whether they had been ma- 
chined from cast-square or cast-round bars. The 
average strength of the machined-square test bars 
works out at 25.5 tons per sq. in.; the average 
of the machined-round bars at 28.6 tons per sq, 
in., the maximum differences from the average 
figures being 1.1 tons per sq. in. (about 4 per 
cent.) in each case. In other words, the results 
on the machined-square bars are 11 per cent. 
lower than those on the machined-round bars. 
This difference is obviously not due to any cast- 
ing effect in the present tests, and consequently 
must be due to the fact that the formule employed 
are not strictly applicable for comparing the 
transverse strengths of round bars with those of 
square bars in the case of cast iron. If the pre- 
sent results are examined in detail, it will he 
seen that the formule employed are applicable 
within the limits of experimental error (about 4 
per cent.) as a means of comparing the transverse 
strengths of large (1 in. by 14 in.) square bars 
with small (0.8 in. by O.8 in.) square bars, or 
of large (1.4 in. diameter) round bars with small 
(0.8 in, diameter) round bars, assuming that the 


' 
' 
' ' ' 
Cast Size. 
1.5-in. sq. 1.5-in. sq. 1.5-in. sq. 


Machined Nize. 
1.4-in. dia. 1.3-in. dia. 1.2-in, dia. 
Modulus of Rupture (tons per sq. in.). 
27.8 29.3 28.7 
AVERAGE, 28.6. 
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Cast Nize, 
I.5-in. 1.5-in. sq. 1.5-in. sq. 
Machined Nize. 
1,4-in, sq. I,1-in, sq. 0.8-in. sq. 
Modulus of Rupture (tons pev sq. in.). 
26.6 24.9 24.6 
AVERAGE, 25.4. Fie. 


Cast Nize. 
1.5-in. dia. 
Machined Size. 
1.4-in. dia, 1,1-in. dia. (.8-in. dia. 

Modulus of Rupture (tons per sq. in.). 


1.5-in. dia. 


1.5-in. dia. 


27.5 29.4 29.2 
AVERAGE, 28.7. 
\ / 
\E 


Cast Size, 
1.5-in. dia. 
Machined Size. 

1.0-in. sq. 0.9-in, sq. 0.8-in. sq. 
Modulus of Rupture (tons per sq. in.) 
25.9 25.5 

AVERAGE, 25.5. 


1.5-in. dia. 1.5-in. dia. 


medium, and small. Six 14 in. diameter round 
bars, each 16 in. long, were also cast and three 
machined to give square bars, large, medium, 
and small, and three to give round bars, large, 
medium, and small. The sections as cast and as 
machined are shown in Fig. 1. 

The twelve machined bars were then broken in 
transverse on 12-in. centres, and the results cal- 
culated as moduli of rupture according to the 
following formule. 


Modulus of rupture in tons per sq. in 


Wl 32 
302d" or round ars. 


Modulus of rupture in tons per sq. in. 

W.1 6 

4 a° a” 

Where W=breaking load in tons. 

l=length between supports. 
d=diameter of bar. 
a=length of side of bar. 

The resulting moduli of rupture worked out at 
between 24.6 and 26.6 tons per sq. in. for the 
machined-square bars and between 27.5 and 29.4 
tons per sq. in. for the machined-round bars. 
The results are given in Fig. 1. Amongst the 
machined-square test bars there was no systematic 
difference between the strengths of those machined 
from the cast-square bars and those machined from 
the cast-round bars. Similarly, amongst the 
machined-round test bars the strengths were the 


for square bars, 


«+ From Bulletin No. 21 of the British Cast Iron Research 
Association. 

+ The six square and six round bars were all cast vertically in 
green sand from the same runner and from the same ladle of 
eupola metal. The analysis was: T.C. 3.26; C.C. 0.76: Si 1.32: 
Mn 0.53; 8 0.105 and P 0.98 per cent. 


cast bars do not vary appreciably in’ strength 
from edge to centre, which is apparently the case 
in the present tests. 

Adamson and Bell* carried out transverse tests on 
a number of large and small round and square bars 
of cast iron, tested them as cast, and obtained 
lower modulus of rupture results on square bars 
than on round bars. They attributed these differ- 
ences to the formule being inapplicable, but it is 
not clear that they do not attribute differences 
hetween small and large round bars and between 
small and large square bars to the same cause 
(inapplicability of formule) without sufficiently 
considering the differences due to the well-known 
effects of different rates of cooling on the strength 
of cast iron. 

Tensile tests on two of the bars used jn the 
present tests machined to 0.798-in. diameter gave 
ultimate strengths of 13.4 and 14.0 tons per sq. in. 


Cementation of Iron and Steel.—The cementation of 
iron and steel by carbon monoxide was studied by 
a Japanese investigator, Mr. C. Takahashi, by follow- 
ing the changes in pressure inside a steel tube during 
carburisation by carbon monoxide. and decarburisation 
by carbon dioxide, circulating outside the tube. The 
weight of carbon taken up by the iron was much 
greater than could result from the diffusion and 
subsequent decomposition of carbon monoxide, taking 
the accepted values for its solubility. The assumption 
that carbon deposited on the surface of the metal 
diffuses by means of carbon oxides present in the 
metal was untenable for the same reason. It was 
concluded that carburisation resulted from the diffusion 
of nascent carbon formed by the decomposition of the 
gas at the surface of the metal. : 


* “ J.1S.1.." 1924, No. 1, p. 347, and “Carnegie Scholarship 
Memoirs,”’ Vol. 16, 1927, p. 1. 
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As supplied to the leading... 
RAILWAY COMPANIES, LOCOMOTIVE, 
DIESEL and OIL ENGINE BUILDERS. 


WARNERS Co. Also for 


AUTOMOBILE CYLINDER BLOCKS. 
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Trade Talk. 


Two or THE blast furnaces at the Shotts Iron Com- 
pany’s works, which ceased operations in September, 
are to resume shortly. 

Messrs. Swan, Hunter & WicHAm RICHARDSON, 
Liuitep, Wallsend-on-Tyne, have booked a contract 
for a large whaling depét vessel. 

Tue Genera Motors Corporation on December 1 
will be operating a new foundry at Anderson, where 
they will be using exclusively ‘‘ Holley ’’ permanent 
mould machines. The Ford Company at Detroit is 
also extending its ‘‘ Holley ’’ plant. 

Messrs. BraitHwaite & Company, (ENGINEERS). 
Lritep, have received an order to supply all thé steel 
transmission line towers required for the first part of 
the South-East of England Electricity Scheme. The 
towers represent more than 5,000 tons of structural 
steelwork. 

THe Catepon & ENGINEERING Com- 
PANY, Limitep, Dundee, have received an order from 
Messrs. Alfred Holt & Company, Liverpool, for a 
twin-screw motor passenger and cargo vessel. Engines 
will be supplied by the North Eastern Marine Engi- 
neering Company, Limited, Wallsend. 

AN ARRANGEMENT has now been entered into 
between Messrs. Alfred Herbert, Limited, and Wild- 
Barfield Electric Furnaces, Limited, whereby Messrs. 
Alfred Herbert, in addition to representing Wild- 
Barfield Electric Furnaces, Limited, in Scotland. 
India, Uruguay, Paraguay and the Argentine, will in 
future also introduce and sell these furnaces from all 
their British branches. 

Accorpinc To A cable from Johannesburg, there is 
good reason to believe that arrangements for amal- 
gamation with or co-operation between the existing 
iron and steel concerns and the Government scheme 
have been completed. It is regarded as probable 
that the industry will be sectionalised and localised, 
Pretoria being the centre of steel production and 
Vereiniging of the finishing processes. as well as the 
centre for supplying Rand mining with its engineering 
requirements and for the manufacture of wire and 
pipes. Newcastle is to be the centre of the ferro- 
manganese industry. 

Tre Natrona oF MANUFACTURERS, in a letter 
to the Home Secretary, state that they hope that the 
setting up by the Home Office of a committee to 
investigate the changes required in the organisation 
of the Factory Department to enable it to discharge 
adequately the additional duties foreshadowed by the 
Government Factory Bill of 1926 does not fore- 
shadow anv intention to re-introduce the Factories 
(No. 2) Bill in the form in which it was circulated 
last vear or any similar Bill. The present, it is 
stated. is not a time when manufacturers in this 
country should be called upon to expend their sorely- 
depleted financial resources in meeting the cost of 
additional factory inspection, and an improvement in 
the present high standard of factory requirements 
should be deferred until industry has attained to 
greater prosperity. 

WirH REFERENCF TO the agreement recently con- 
cluded between the tinplate manufacturers of South 
Wales and the United States. Mr. E. R. Crawford 
(President of the McKeesport Tinplate Company, 
the largest independent American producer), recently 
stated that there was no fear of over-production, 
and the spectacular growth of the American tinplate 
industry had not vet reached its neak. Although this 
year’s production had surpassed by 10 ver cent. that 
of any previous year. this growth was bound to con- 
tinue. There were two main reasons for this: In 
the first place, tinnlate was constantly finding new 
uses; in the second, no rival for it had vet been 
discovered in its stanle use—the canning industrv. 
All substitutes had failed. Experiments had, indeed. 
proved conclusively that tin was the best material 
for airtight food packages in existence. 

To netp local industries in a scientific wav, it was 
recently suggested by the North-East Section of the 
Institute of Chemistry that there should be established 
in Newcastle a Research Institute. Among other 
things, a memorandum from the chemists asserted that 
many collieries ‘‘ were unable to state the composition 
of the coals in their different seams.’’ The collieries 
resented this statement, and reioined that the coals 
of every seam underwent careful analysis. An inde- 
pendent consultative body has gone into the idea of 
the proposed institute, and has made a cautions 
recommendation. It is, that in view of the fact 
that larger works have their own special research 
staffs and many small firms were not doing research, 
a committee of technical men be anpointed with whom 
the small firms might confer. This, it is believed. 
would be a good beginning for the scheme, “ and 
would obviate anv appeal for funds which in the 
present state of industry would be difficult to obtain.” 

IN A STATFMENT issued by the Federation of British 
Industries, in reply to the recent charges made by 
the Post Office against the manufacturers of bronze 
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wire, Mr. Thomas Bolton, chairman of the Non- 
Ferrous Metal Group, asserts that the price tendered 
by the British firms was actually only 8} per cent. 
higher than the figure at which the Government gave 
these orders to foreign rivals in Germany and France, 
and not 35 to 40 per cent. higher as alleged. The 
foreign prices were from £92 10s. per ton against the 
British tendered price of £102, and this difference, it 
is stated, is more than accounted for by the lower 
labour costs of foreign manufacturers. There are only 
six firms producing bronze wire in this country, as 
there is practically no demand except from the 
G.P.O., and it has for years been the recognised prac- 
tice for consultation as to price to take place between 
G.P.O. officials and these firms before formal tenders 
are sent in. The manufacturers feel. concludes Mr. 
Bolton, that, in view of the Prime Minister’s appeal 
to employers, they have a right to expect Government 
departments to place orders, even at the slightlv 
greater cost, which is due to higher labour charges 
and heavier taxation, with British firms. 

Batpwins, Limitep, which recently underwent a 
scheme of reorganisation and writing down of assets, 
are making an issue of £1,000.000 6 per cent. first 
mortgage debenture stock at 965 per cent.. subscrin- 
tions for which were invited on Tuesdav, October 23. 
The issue was oversubscribed. and the list was closed 
early on the same morning. The new stock is repavable 
on or before April 1, 1964. A cumulative sinking fund 
of 1 per cent. per annum, to be applied annually in 
purchases in the market at or under 102 per cent., 
including accrued interest. or by drawings at 102 per 
cent., will operate from April 1, 1933. the companv 
having the option of redemption at 102 ner cent. of 
all stock outstanding on or after October 1, 1938. 
As a result of the reorganisation, some of the more 
important subsidiaries will be merged into the main 
company, and certain unprofitable branches have been, 
or are being, closed down. In addition to repaving 
£500,000 44 per cent. first debenture stock of Bald- 
wins, Limited, the wnroceeds of the new issue. to- 
gether with those of sinking fund policies for £282.972, 
will be used to repay £182,068 debenture stock of the 
Port Talbot Steel Companv; to satisfy a preferential 
claim of £40,000 for taxes: to repay a snecial 
bankers’ loan; and to vrovide for capital expenditure 
and working capital. It is shown that the net assets, 
including the proceeds of the present issue, cover the 
new debenture stock more than five times, while the 
net earnings for 1927-28 were £282.111, and after 
taking into account a loss of £75,026 on snecified 
subsidiaries, the balance covers the service of the new 
issue nearly three times. 


Personal. 


Mr. Joun H. Sanpirorp has joined the switchgear 
sales department of the English Electric Company, 
Limited. 

Mr. B. H. Burton, works manager of Messrs. 
Kerr, Stnart & Company, Limited. locomotive en- 
gineers. Stoke-on-Trent, has been elected President 
of the Stoke-on-Trent Association of Engineers for the 
forthcoming session. 

Mr. F. J. Cowre, senior partner in the Caledonian 
Engineering Company, Limited. and Mr. S. Y. Dixon, 
manager of the forge and rolling works of Messrs. 
Robert Heath & Tow Moor. Limited, are among the 
candidates in the Bradford municipal elections. 

Mr. R. L. Wercuton, Professor of Engineering at 
Armstrong College. was presented with the dirloma 
of Honorary Fellowship of the North-East Coast 
Institntion of Engineers and Shipbuilders at the 
annual meeting of the Institution last week. in recoe- 
nition of his long and distinguished connection with 
engineering. and his valuable contributions to the 
advancement of marine enrineering science. 

Mr. A. J. Camppety. of Messrs. William Beardmore 
& Comnany, J imited. Dalmuir. has been elected Presi- 
dent cf the Shinbuilding Emplovers’ Federation. 
Messrs. J. H. Edwards. of the Middle Docks and 
Engineering Companv, South Shields. and a 
Green, of Messrs. R. H. Green and Silley Weir, 
London. have heen elected vice-presidents. Mr. 
G. W. Barr. of Messrs. Vickers-Armstrongs, Barrow- 
in-Furness. has been appointed chairman of the Con- 
ference and Works Board of the Federation. with Mr. 
G. H. Stafford, of Messrs. Earles’ Shinbuilding and 
Engineering Company, Hull, as vice-chairman. 


Wills. 


Dyson, F., of Leeds. ironfounder ... -. £13,835 
Srrane. J.. late of Messrs. Joseph Strang 
(1921). Limited, iron and brass founders, 
Biackwoon, D.. of Villafield. Johnstone. 
managing director of J. Fvfe Donald 
& Company, Limited, ironfounders ... £11,178 
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Obituary. 


Mr. Ernest E. W. Berrincton, of Messrs. Ber- 
rington, Son & Watney, consulting engineers, died at 
Wolverhampton recently, aged 54. 

Mr. H. F. Spmspury, works manager of Messrs, 
Heenan & Froude, Limited, Worcester, engineers and 
founders died recently at the age of 54 years. 

Mr. Rosert Trait, a director of Messrs. Swan, 
Hunter & Wigham Richardson, Ltd., shipbuilders and 
engineers, of Wallsend, died in Glasgow recently, 
Mr. Traill commenced his career in 1884 as an 
engineering apprentice at tle works of the Wallsend 
Slipway & Engineering Company, Limited, of which 
firm he eventually, in 1915, became a director. In 
1920 he resigned his position with the company in 
order to take up the appointment of manager of the 
engine works of the Fairfield Shipbuilding & Engineer- 
ing Company, Limited, which position carried with it 
a seat on the board of the company. He returned to 
Wallsend and was elected a director of Messrs. Swan, 
Hunter & Wigham Richardson, Limited, early this 
year. 


Reports and Dividends. 


Babcock & Wilcox, Limited.—Interim dividend of 
7 per cent., tax free, on the ordinary shares. 

Stanton Ironworks Company, Limited.—Interim divi- 
dend on the ordinary shares of 4 per cent., actual, 
free of tax. 

Coventry Chain Company, Limited. — Profit, 
£101,000; final dividend on the ordinary shares of 7 
per cent., making 10 per cent., less tax, for the year, 
together with a bonus of 25 per cent., less tax. 

Samuel Osborn & Company, Limited.—Balance after 
providing for depreciation, £36,254; brought in, 
£9,423; preference dividend, £14,366; dividend of 5} 
per cent., less tax, on the ordinary shares; to reserve 
fund, £5,000; carried forward, £13,418. 

Fairfield Shipbuilding & Engineering Company, 
Limited.—Profit, after providing for depreciation, 
taxation, etc., £54,917; brought forward, £88,366; 
dividend of 5 per cent. on the ordinary shares, less 
tax; carried forward, £92,034. 

Electrolytic Zinc Company (of Australasia), Limited. 
—Gross profit, after transferring £145,000 to deprecia- 
tion reserve, £460,847; net profit, £363,025; brought 
forward, £188,663; to sinking fund reserve, £12,100: 
to developments. £50,000; dividends, £312,000; carried 
forward, £177,589. 

Sinclair iron Company, Limited.—Net profit, 
£27,640; to reserve account, £11,932; dividend of 1s. 
per share, less tax, £12,789; carried forward, £2,919. 
Sums of £2,386 and £4,374, in respect of income-tax 
and preliminary expenses respectively, have been trans- 
ferred from the reserve account, reducing it to £5,171. 

William Beardmore & Company, Limited.—Trading 
profit, £88,079; interest on debentures, notes, loans, 
etc., £229,885; net loss for year, £141,806; debit 
balance brought forward, £253,522; provision for 
special losses on stores and work in _ progress, 
£136,770; debit balance at December 31, 1927, 
2532,099. 


Contracts Open. 


Bradford, November 10.—Stores, for the Tramways 
Committee. Mr. R. H. Wilkinson, general manager, 
7. Hall Ings, Bradford. 

Brussels, November 6.—Diesel engines, for the 
Inspecteur-General, Chef du Service des Approvi- 
sionnements du Ministere des Colonies. The Depart- 
ment of Overseas Trade. (Reference A.X. 7021.) 

Cardiff, November 6.—500 yds. of 2-in. wroughit- 
iron water pipes, etc., for the Rural District Council. 
Mr. W. Farrow, engineer and surveyor, 20, Park 
Place, Cardiff. 

Dublin, November 26.—Supply and erection of six 
electrically-driven pumps, for the Borough Commis- 
sioners. The City Engineer, Castle Street, Dublin. 
(Fee £2 2s., returnable.) 

Dublin, November 12.—Iron and steel stores, for 
the Dublin United Tramways Company, Limited. 
The Company’s Offices, 59, Upper O’Connell Street, 
Dublin. 

Halifax, November 19.—1,300 tons of cast-iron pipes 
and special castings, for the Town Council. Messrs. 
G. H. Hill & Sons (Manchester), civil engineers. 40, 
Kennedy Street, Manchester. (Fee £1 1s.. returnable.) 

Johannesburg, November 22.—Ten miles of copper 
trolley wire, for the Town Council of Johannesburg. 
The Department of Overseas Trade. (Reference A.X. 
6990. ) 

Southend-on-Sea, November 13.—100 tons of cast- 
iron manhole shafts, etc.. for the Town Council. 
Messrs. Dodd & Watson, County Chambers, Corpora- 
tion Street, Birmingham. (Fee £2, returnable.) 
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2 \ quantities handled by the Company. 
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which this is a portion, is obtain- 
able gratis from the Company. \ UMNAIUM 
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THE BRITISH ALUMINIUM CO., LTD., 
Aluminium Prceducers, Adelaid: House, London, E.C A. 
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GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD © CO., LTD. 


DEEPCAR, nr. SHEFFIELD. 


Telegrams : ‘‘ LOWOOD, DEEPCAR.”’ 


TEAM BY-PRODUCT COKE CO., LTD. 


DUNSTON -on-TYNE 


“TEAM” PATENT COKE 
SPECIAL FOUNDRY QUALITY 


FOR PRICE AND PARTICULARS APPLY te TYPICAL ANALYSIS (if necessary guaranteed) 
ALEXAND ASH not exceeding 8% 
ER LEITH & COo., SULPHUR ,, 
25, COLLINGWOOD STREET, VOLATILE ,, ‘ai 1% 
NEWCASTLE-ON-TYNE. MOISTURE under 1°50% 
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Iron and Steel Markets. 


e Staffordshire, 60s. to 61s.; with Scottish brands, 90s. 
Pig-Lron. to delivered locally. 

SCOTLAND.—The condition of the Scotch pig-iron 
MIDDLESBROUGH.—The outlook for the near market is unaltered and the demand is exceedingly 
future of the Cleveland pig-iron trade continues unsatis- limited. Founders continue to buy only their imme- 
factory, and, from a business point of view, has quite diate requirements, as there is nothing in the state of 
failed’ to meet the sanguine anticipations of more ‘ie market to warrant them buying ahead. 
active conditions expressed in market ve only a . ae 
few weeks ago. Home and export demands remain ° 
practically stationary at the same dead levels of a Finished lron. 
ago, with few of a of buying on 
anything like a normal autumn scale. In the mean- : ; , 
‘ie a’ net be evident that stocks at consumers’ , With the exception of makers of best quality bars, 
works have been diminished to almost, if not quite, business in most departments producing finished 
vanishing point, while buying is still restricted to ™aterial continues slow, while the Staffordshire works 
minimum lots, just sufficient for week-to-week require 4F€ experiencing much competition from Derbyshire 
ments. It is, however, still difficult to convince the #24 Lancashire makers. Prices for crown :ron are 
consumer that by delaying purchases cheaper prices @@ything from £9 per ton, the Staffordshire works 
will not be obtained, and until this conviction is realised @u0ting in the region of £9 10s. for this grade. Nut 
to the full extent any improvement in bulk buying and bolt iron 1s quoted at between £8 15s. and £9, 
is out of the question. In the conditions thus out- but few orders are developing on account of the Bel- 
lined it will suffice to add that quotations are un- $4" competition. 

- ed, as 1 Cleveland iron, 

s. 6d, per ton; No. 3 G.M.B., 66s.; No. 4 foundry, 
65s. ; No! 4 forge iron, 64s. 6d., f.0.t. or f.o.b. 7” Metals. 

The continued increase of output of British steel is 
reflected in the revival of activity in the hematite a 
markets, in which home demands are in better volume Copper.—With an advance of some £10 on the 
than has been experienced for a long time past. Con- Corresponding figures for this period in 1927, the posi- 
sequently prices are distinctly firmer, with East Coast tion in the market for warrant copper is steadily 
mixed numbers quoted at 70s. and No. 1 quality at increasing in strength, both in regard to cash and 
70s. 6d. to 71s. per ton at furnaces. On the North- forward transactions. This continued firmness may be 
West Coast Bessemer mixed numbers are 69s. to 70s. attributed partly to the excellent American statistics 
per ton at works. for last month. — 

LANCASHIRE.—Following a period of fairly sub- Closing quotations are :— 
stantial, buying recently, the local markets for foundry Cash.—Thursday, £66 12s. 6d. to £66 15s. ; Friday, 
pig have returned to quieter conditions, though prices £66 18s. 9d. to £67 1s. 3d.; Monday, £67 15s. to 
are well maintained, as follow :—Derbyshire No. 3, £67 176. 6d.; Tuesday, £68 2s. 6d. to £68 3s. 9d.; 
68s. to 68s. 6d. per ton, with Staffordshire 6d. to 1s, Wednesday, £67 7s. 6d. to £67 8s. 6d. 
less; Cleveland, 79s.; and Scottish, 87s. 6d. to 90s. Three Months.—Thursday, £67 3s. 9d. to £67 5s. ; 
per ton, all delivered to works in the Lancashire area. Friday, £67 10s. to £67 11s. 3d.; Monday, £68 &&. 3d. 

THE MIDLANDS.—Inquiries for foundry pig- to £68 7s. 6d.; Tuesday, £68 13s. 9d. to £68 15s. ; 
iron in this area have of late been on a slightly more Wednesday, £67 17s. 6d. to £67 18s. 9d. 
satisfactory scale, but buying is still limited in scope Tim.—Due mainly to speculative activities, the 
at about the following figures:—Northamptonshire, tin market has been very erratic. Differing 
57s. to 58s.; Derbyshire No. 3, 60s. to 61s.; North opinions on the subject are held on all sides; 
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some would have it that, although propaganda has 
died down a lot, tin will cost as much as £250 before 
long. From another source comes the confident asser- 
tion that the price will fall below the £200 mark 
within the next few months, and, again, a suggestion 
from the Far East is that the level will sink even as 
low as £170. 

Official closing prices :— 

Cash.—Thursday, £220 15s. to £220 17s. 6d.; 
Friday, £221 to £221 5s.; Monday, £223 2s. 6d. to 
£223 5s.; Tuesday, £226 7s. 6d. to £226 10s; 
Wednesday, £227 5s. to £227 10s. 

Three Months.—Thursday, £219 12s. 6d. to 
£219 15s.; Friday, £220 to £220 5s.; Monday, 
£220 15s. to £220 17s. 6d.; Tuesday, £222 15s. to 
£223; Wednesday, £221 15s. to £222. 

Spelter.—Slightly more interest has been taken of 
late in the market for ordinary spelter, in which the 
chief feature has been the unwillingness of producers 
to part with the metal at current prices, thus giving 
considerable backing to the argument that values are 
almost level with the cost of production. 

Daily quotations are :— 

Ordinary.—Thursday, £23 18s. 9d.; Friday, 
£23 18s. 9d.; Monday, £24 1s. 3d.; Tuesday, 
£24 2s. 6d.; Wednesday, £24 1s. 3d. 

Lead.—In connection with the position of soft 
foreign pig, the settlement of the Australian shipping 
trouble should clear the outlook considerably. ices 
are steady, demand has been remarkably strong, and 
the situation generally is satisfactory. 

Closing prices :— 

Soft Foreign Prompt.—Thursday, £22 5s.; Friday, 
£22 5s.; Monday, £22 5s.; Tuesday, £22 3s. 9d 
Wednesday, £22. 


Scrap. 


Generally described, the markets for foundry scrap 
metals may be reported to be fairly steady, and in the 
Midlands this week there has been a good demand for 
heavy cast iron and for heavy machinery cast-iron 
qualities, broken into cupola sizes, 65s. delivered bein 
quoted. Light cast-iron scrap is rather scarce, a 
55s. delivered is realised without difficulty. In Scot- 
land the cast-iron scrap market is unchanged, and 
sellers find it rather difficult to get outlets. Machi- 
nery cast-iron scrap, suitable for foundries, is un- 
changed at 65s. to 66s. 


The 
“SUPER” 


MOTOR-DRIVEN 


EQUIPMENT 
(ALL BRITISH.) 


1} H.P. motor and 
startcr, mounted on a 
rubber tyred trolley with 
teak base—steel column 
mounted on special cast 
iron base with bracket 
and clamp for belt adjust- 
ment and 3-speed pulleys. 


Coupled to 8 ft. Flexible 

Shaft with 3)” inner core, 
aluminium guard and 
8” x 1” emery wheel with 
outer ball bearing de- 
tachable handle. 
All wired ready for use 
with 12’ of 3-core cab 
tyre cable and 3-pin plug 
and socket. 


Write for particulars of 
drilling press for drilling 


The FLEXIBLE SHAFT MANUFACTURING CO. 
TOWN ROAD, EDMONTON, LONDON, N.9 
CONTRACTORS TO THE ADMIRALTY,’‘AIR MINISTRY, ETC. 


with this outfit up to 1}” 
in steel. 


By 
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‘he MOULDING BOXES 
ing 
@ LIGHTNESS AND EASE OF HANDLING; 
day, 
ie, @ ROBUST CONSTRUCTION ; 
soft 
om @ DURABILITY AND LONG EIFE; 
and 
@ PERMANENT ACCURACY. 
day, 
9d. ; 
These are the paramount essentials of the modern 
moulding box. 
crap Sterling Boxes embody all these qualities. They 
= are made from solid ribbed rolled steel of the 
a special section shown below. 
ect Some of the largest and most up-to-date foundries 
he in the country are now completely equipped with 


Sterling Boxes. 


All Sterling Boxes are made to suit the individual 
requirements of each Foundry. We will drill 
them to match up to your existing pattern plates 
or odd-sides and fit them with bars to suit your 
special patterns. 


Have your next lot of Boxes made by 
the leading Moulding Box Specialists. 


STERLING FOUNDRY SPECIALTIES LTD. 


= 
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16 
COPPER. 
Standard cash .. ita 
Three months .. 
Electrolytic .. .-74 15 
Tough .. «nae 
Best selected .. we 
Sheets .. ..98 O 
India .. ..80 0 
Do. November am 
Ingot bars om 3 
H.C. Wire rods 
Off. av. cash, Septe mber ..63 
Do. 3 mths., September ..64 1 
Do., Sttimnt., September ..63 11 
Do., Electro, September ..70 1 
Do., B.S., September . 66 19 


Aver. spot price, copper, Sep. 63 11 


Do., Wire bars, September ..70 6 0 
Solid drawn tubes 133d. 
Brazed tubes 13jd. 
Wire 10}d. 

BRASS. 
Solid drawn tubes 12d. 
Brazed tubes 14d. 
Rods, drawn .. 114d. 
Rods, extd. or rlld. 74d. 
Sheets to 10 w.g. es 1Ogd. 
Rolled meta! 
Yellow meta! rods 74d. 
Do. 4 » 4 Squares .. 8d. 
Do. 4 3 Sheets 84d. 
TIN. 
Standard cash 5 
Three months 15 6 
English ..226 10 0 
Bars .. os ..227 0 
Straits as a --227 12 6 
Australian... --227 10 O 
Eastern --226 0 0 
Banca .. ‘ ..228 15 0 
Off. av. cash, Se ptember .-215 15 74 
Do., 3 mths., September ..212 17 3 
Do., Sttlmt., September..215 15 3 
Aver. spot, September 15 74 
SPELTER. 
Ordinary 
Remelted a 212 6 
Hard .. ‘ 
Electro 99.9. 2710 0 
English ist -. 2410 O 
Zinc dust (Nom.) 35 5 0 
Zinc ashes oc tye 8 
Off. aver., Septe smber SD 
Aver., spot, September .. 24 9 11} 
LEAD. 
Soft foreign ppt. .. 2 0 O 
English .. 210 0 
Off. average, September -- 2118 2 
Average spot, September .. 22 1 0 
ZING SHEETS, &c. 
Zinc sheets, English .. -. 3 0 O 
Do. V.M. ex whf. .. ee 
Rods .. 389 0 0 
Boiler plates .. + .. 29 0 0 
Battery plates a .. 3010 0 
ANTIMONY. 
Special ..57 10 
Chinese 
Crude .. 33:10 O 
Quicksilver .. 23 0 0 
FERRO-ALLOYS AND 
STEEL-MAKING METALS. 
Ferro-silicon— 
25% 717 6 
45 50% 12 0 0 
75% 19 0 0 
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WEEKLY PRICE CURRENT. 


Ferro-vanadium— 
35/50% 

Ferro-molybdenum— 
70/75% c. free .. 

Ferro-titanium— 


..14/-lb. Va. 
..4/3 Ib, Mo. 


23/25%, carbonless 1/1 Ib. 
20/25% "18° 0 0 
Ferro-t 


80/85%, c. 
Tungsten metal powder— 


1/3 Ib. 


98/99% 1/74 to 1/8 Ib. 
Ferro-chrome— 

2/4% car ° -- £20 0 0 

4/6% car. 1 2 6 

6/8% car. .. ee -. £20 0 0 

8/10% car. - £20 0 0 
Ferro-chrome— 

Max. 2% cai. £3210 

Max. 1% car ‘ .. £37 0 0 

Max. 0.70% car. .. -. £42 0 0 

70%, carbonless .. 1/- |b. 


Nickel—99%, cubes or 175 00 


Ferro-cobalt .. Ib. 
Aluminium 98 99°, 0 0 
Metallic chromium—. 

96 98%, 2/7 Ib. 
Ferro- -manganese (net}— 

76/80°,, loss a ..£13 15 0 

76,80%, packed £1415 0 

76/80%, export .-£14 10 0 
Metallic manganese— 

carbonless 1/6 lb. 


Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL. 
Finished bars, 14%, tungsten £0 2 3 
Finished bars, 18% tungsten £0 ? 9 

Cer lb. net, d/d buyers’ werks. 


Extras— 

Rounds and ae. 3 in. 

and over. 4d. Ib. 
Rounds and squares, under 

} in. to } in. 3d. Ib. 
Do., under } in. to in. 1 Ib. 
Vlats, sin. x to under 

lin. x Zin... 3d. Ib. 
Do., under } in. x } in. 1/- Ib. 
Bevels of approved sizes 

and sections 6d. Ib. 


Bars cut to length, 10%, extra. 


Scrap from high-speed tool steel— 
Scrap pieces o 
Turnings and swarf ou 
Per lb. net, d/d steel makers’ works. 


Sonth Wales— £ sd 
Hvy. steel 3 7 6to3 8 6 
Bundled steel and 

shrngs. .. 3 2 6t0e3 7 0 
Mixed iron and 

steel ° 3 0 Ote3 2 6 
Heavy east iron 217 O0to218 0 

Good machinery for 
fo jes .. 2 6 

Cleveland— 

Heavy steel ° 215 0 
Steel turnings 28 0 
Cast iron borings 2 2 6 
Heavy forge 876 
Bushelled serap .. 218 6 

Lancashire— 

Cast-iron serap 215 Oto3 5 0 
Hvy. wrought 3 2 6to3 5 0 
Steel turnings 2 5 Oto2 6 0 

London—Merchants’ bu 

delivered 
Copper (clean) .. - 5 0 0 
Brass 9900 
Lead he usual draft) - 1915 9 
Tea lead ee 1615 
Zine 15 10 0 
New aluminium cuttings... 64 0 0 
Braziery copper .. — 
Gunmetal .. - 0 0 
Hollow pewter 150 90 0 
Shaped black vewter -- 1065 0 0 


PIG-IRON. 
(f.0.t. unless otherwise stated.) 
N.E. Coast— 
Foundry No.1 .. -- 68/6 
Foundry No.3 .. - 66/- 
Foundry No.4 .. 65/- 
Forge No. 4 64/6 
Hematite No. 1 70/6 
Hematite M/Nos. .. - 
N.W. Coast— 
Hem. M/Nos. d/d Glas... 78/- 


” d/d Bir ™. 86/- 


Midlands-- 
Staffs. common* .. 67/6 
» No. 4 forge -- 56/- 
» No. 3 fdry... 60/- 
hrops. basic on 
»» Cold blast, ord.* .. 
Toll iron* 
*d/d Birmingham. 
Northants forge - 54/0 
»  fdry. No. 3 -. 56/6 
Derbyshireforge 59/- 
pet fdry. No. 3 -- 60/6 
65/- 
Scotland— 
Foundry No. 1 
No. 3 70/- 
Hem. M/Nos. ee - 74/- 
Sheffield (d/d district)}— 
orge 
” fdry. No. 3 . 65/- 
forge ° 63/- 
” fdry. No 3 * 65/- 
E.C. hematite 
W.C. hematite .. 84/- 


Lincs. (at furnaces)}— 


Forge No. 4 7 -- 58/6 
Foundry Ne.3 .. oe 
Basie ee 59/6 


Laneashire (d/d eq. ae — 


Derby 
fdry. No. 3. 68 6 

Northants foundry No. 3.. 

Dalzell, No. 3(special)100/— to 102/6 


Summerlee, No. 3 87/6 to 90/- 
Glengarnock, No. 3 87/6 to 90/- 
Gartsherrie, No. 3 87/6 to 90/- 
Monkland, No. 3 87/6 to 90/- 
Shotts, No. 3 ++ 87/6 to 90/- 


FINISHED IRON AND STEEL. 


consumers’ station for steel. 


Iron-— €£e d. 
Bars (cr.) nom, . 
Nut and bolt iron8 15 0to9 0 0 
Hoops @ 
(Staffs. 12 0 0 

1110 0 
Bolte at nuts, in. x 4 in. 15 5 0 

Steel— 

Ship plates. . 8 7 6to8 12 6 
Boiler pits. . . es - 1010 0 
Chequer plts. -- 1012 6 
Angles ° 717 6 
Tees os @ 
Joists 717 6 
Rounds and squaree, 3 ia, to 

5} in 817 6 

Rounds 3 in. to in. 

(Untested) . 7 15 


‘and upwa 
Flats, over 5in. wideandup 8 7 
Flats, 5 in. to 1} in. - 717 
Rails, heavy 8 10 
Fishplates .. 12 10 
Hoops (Staffs.) 


Black sheets, 24g.10 0 Oto 10 10 
Galv.cor.shta..24g.13 10 0 to 13 15 
Galv. fencing wire 8g. plain 12 10 


Billets, soft 6 5 O0to6 10 
Billets, hard 7 2 6to7 12 
Sheet bars ., 
Tin bars . 


Usual District deliveries for iron ; delivered 
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PHOSPHOR BRONZE. 


Per Ib. basis 

ce 

Wire oe oe - | 4 
Rods oe oe 8 
Tubes... ee 


Delivery 3 owt. free. 


10% phos. cop. £40 above B.S. 
15% phos. cop. £50 above B.S. 
Phosphor tin (5%) £30 above 

price of English ingots. 


NICKEL SILVER, &c. 


per Ib. 
& for raiging 9d. tol/3 
9 in: wide 1/3 
To 12in. wide 1/3} to 1/9} 
To 15in, wide 1/3} to 1/9} 
To 18in. wide -. 1/4 to 1/10 
To 2lin. wide +. 1/4} to 1/10} 
To 25in. wide 1/6 to 
Ingotsforspoonsandforks 9d. to 1/65} 
Ingots rolled to spoen size 1/-to 1/8} 
Wire roun 
3/0 to 10G. .. 1/6} te 2/1} 


with extras according to gauge. 
AMERICAN IRON AND STEEL. 


At Pittsburgh unless otherwise stated. 
Dols. 


No. 2X foundry, Phila. .. 
No. 2 foundry, Valley .. 
No. 2 foundry, Birm. 
Basic 

Bessemer .. 

Malleable . . 

Grey forge 

Ferro-mang. 80% dd .. 
O.-h. rails, h’y at mill .. 
Bess billets 

O.-h. billets 

O.-h. sheet bars .. 

Wire rods 


Iron bars, Phila. . . 
Steel bars .. 

Tank plates 

Beams, etc. 
Skelp, grooved steel 
Skelp, sheared steel 
Steel hoo 

Sheets, black, No. 24 
Sheets, galv., No. 24 


Sheets, blue an’l'd, 9 and 10 .. 


Wire nails 

Plain wire 

Barbed wire, galv. 
Tinplates, LOO lb. box . 


COKE (at ovens). 
Welsh foundry . oe 
furnace 


Durham and North. 

»» foundry .. 

furnace .. 
Midlands, foundry oe 
furnace ee 

TINPLATES. 
f.o.b. Bristol Channel ports 
LC. Cokes 


.. 28x20 ,, 

20x10 ,, 

183x14_ 

C.W. 

Terneplates 28 x 20 

box basis f.o.b. 

SWEDISH IRON. 


20.70 
17.00 
16.26 
18.70 
19.26 


16/- 
14/3 


13/6 to 14/6 


-. 20x14 box 18/-to 18/3 


36/3 
27/3 
19/3 
15/6 
33/6 
22/- 


Bars, hammered, £17 10 0to £18 10 0 


Rolled Ord. .. £1515 Oto £1517 6 
Nail rods ..£15 7 6 to £1515 0 
Keg. steel nom. . £32 to £33 
Faggot steel nom. £22 to £25 


Blooms, according to quality | £8 to £12 
te £6 0 0 


Pig-iron oo 
all f.o.b. Gothenburg 


; a Gas oe 
Water .. 
Steam .. 
d. 
6 D. 
st 
0 
vga 0 Oct. 25 
0 » 26 
0 2 
0 » 30 
6 
6 
0 Year. | 
3 
84 1908 .. 
° 1911 
44 1912 
1913 .. 
4 1914 .. 
1915 .. 
1916 .. 
1917 .. 
1918 .. 
1919 .. 
1920 .. 
1921 .. 
1922 .. 
1923 .. 
1924 .. 
1925... 
1926 .. 
1927 .. 
1928 .. 
1916 .. 
1916 .. 
oe 1017... 
1918 .. 
1919 
1988 
105.00 
43.00 1925 .. 
.. 33.00 
33.00 _-- 
42.00 
Cents 
SCRAP. 
159 
33/6 per 
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TUBES AND FITTINGS. Electrolytic Copper. Tin (English ingots), Spetter (ordinary). 
Up to and incl. 6in. 
Tub Fusings.- £ 8. £ «da 
Gas 673% 50% Oct. 25 aid 72:15 Oine. 10/- Oct. 25 220 0 0ONochange Oct. 23 18 9 dec. 
Water 634% 45% 73 15 0, 20/- 220 10 Oinc. 10/- 23 18 9 Nochange 
ee eon,” oe ee 40%, 73 15 0 No change 222 00, 24 1 Since. 2/6 
WL 10% ° — 7415 Oino. 20/- 225 00 ,, 60/- 1/3 
os 74.15 0 No change 22610 0 ,, 30/- 24 1 3dec. 1/3 
DAILY FLUCTUATIONS. ; 
Standard (ash). Standard Tin (cash). Zinc Sheets (English) Lead (English). 
se ¢ad £ d, £ ad 
Oct. 25 oe 66 12 6ine. 6/3 Oct. 25 -» 22015 Oine. 5/- Oct. 25 33 0 O No change Oct. 23 10 0 Nochange 
os 6618 9 ,, 6/3 221 00 ,, 5/- 33 (0 
67 7 6 dec. 15/- . 227 5 Oine. 17/6 
AVERAGE PRICES OF STEEL RAILS. 
Yeari 
Year Jan Feb March April May June July Sept. Oct. Dec. Average. 
£8. d £s. d. $s. 4. £s.d £ ea. d. &£s. d. £ d. £s.d £s. d £8. d. £s.d 
1908 .. 6 2 6 6 0 0 6 0 0 515 6 515 0 515 0 515 0 5 0 515 0 515 0 0 510 0 516 3 
1909 .. 6 5 0 56 6&6 0 5 5 0 5 0 0 6 5§ 0 5 5 0 56 5 0 5 0 5 5 0 5 5 0 0 6 5 O 5 5 0 
1910 .. 6 5 0 5 7 6 5 7 6 &§ 76 510 0 510 0 510 0 5 0 510 0 510 0 0 510 0 56 811 
1911 515 0 515 0 515 0 512 6 512 6 512 6 5612 6 5 6 512 6 512 6 6 512 6 5613 1 
1912 §13 1 515 0 515 0 5615 7 6 1 6 6 6 3 6 7 6 6 0 611 3 612 6 6 613 9 644 
1913 615 0 614 4% 612 6 612 6 612 6 612 6 612 6 6 6 610 0 610 0 0 610 0 6 12 
1914 610 0 610 0 6 6 3 6 00 6 0 0 6 0 0 514 0 6 6 613 9 612 0 6 6 7 6 6 5 3 
1915... 610 6 617 6 750 712 6 712 6 717 6 817 6 9 6 92 6 926 6 10 6 8 6 6 
1916 .. 1019 4 11 0 0 11 0 0 1018 9 1017 6 1017 6 1017 6 10 6 1017 6 1017 6 6 17 6 10 910 
1917... 1017 6 1017 6 1017 6 1017 6 1017 6 10 17 6 1017 6 10 6 1017 6 1017 6 6 17 6 1017 6 
1918 .. 1017 6 1017 6 1017 6 10 17 6 1017 6 1017 6 1017 6 10 6 1017 6 1017 6 6 17 6 1017 6 
1919 .. 1017 6 13 7 6 13 7 6 13 7 6 15 0 1510 0 16 0 0 16 0 1610 0 1610 O 0 5 0 14 12 11 
1920... 18 15 0 19 5 O 20 7 6 22 0 0 23 0 0 23 0 0 24 0 0 25 0 25 0 0 25 0 0 0 00 22 18 113 
1921. 23 5 O 20 4 0 18 0 0 17 0 0 15 0 0 15 0 0 1400 14 0 14 00 1112 6 0 00 15 4 3 
1922 910 0 910 0 910 VU 910 O 910 0 910 0 910 0 9 0 815 0 815 0 0 15 0 9464323 
1923 817 6 920 10 5 0 10 10 0O 1010 O 1010 0 915 0 9 0 815 0 815 0 0 5 0 9 910 
1924 960 95 0 9 5 0 9 5 0 95 0 9 2 6 9 00 g 0 900 900 0 00 9238 
1925 900 9 0 0 900 9 00 815 0 810 7% 810 0 8 0 810 0 8 40 0 0 0 sk Fy 
1926 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 0 0 8 6 810 0 810 0 0 10 0 &€ 311 
1927 810 0 810 0 810 0 8 2 6 8 2 6 8 2 6 8 2:6 8 2 6 8 26 8 3 0 0 5 0 8 410 
928 8 5 0 8 5 0 8 5 0 8 5 9 8 6 3 8 6 3 810 0 810 0 810 0 810 0 ae ates 
AEVRAGE MONTHLY PRICES OF EAST COAST HEMATITE AT MIDDLESBROUGH. 
Year. Jan. Feb. March April May June July q Sept. Oct. Dec Average. 
8. d. a. 4, s. d. s. d. d. s. d. s. d. s. d. 
1915 . 83 11 88 6 94 8 107 0 102 6 101 3 98 9 7t 96 6 104 0 0 106 11 
i916 .. 133 9 140 0 136 6 122 6 122 6 122 6 122 6 122 6 122 6 122 6 6 128 #1 
1917 . 1 6 122 6 122 6 122 6 122 6 122 6 122 6 122 6 122 6 122 6 6 122 6 
1918 . 122 6 122 6 122 6 122 6 122 6 122 6 122 6 122 6 122 6 122 6 6 122 6 
1919 .. 122 6 122 6 122 6 122 6 179 2 190 0 197 6 200 O 200 0 200 0 0 171 4 
920 . 0 220 0 240 0 260 0 260 0 260 0 260 0 260 0 260 0 260 0 0 261 8 
1921 . 240 0 220 0 180 0 180 0 180 0 160 0 160 0 160 0 137 0 127 6 6 162 2 
1922 . 97 6 91 7% 100 0 98 6 97 1 94 7 93 6 90 9 89 7 91 1% 2 o4 
1928 . 94 6 104 9 122 0 126 10% 122 0 115 3 107 0 8 98 1 99 1 3 107 10 
1924 .. 102 42 101 3 99 7 99 0 98 9 97 4¢ 95 3% 1 90 7 88 0 6 2 
1925 . 87 5 85 9 84 7 82 6 80 10 79 3 77 1 7t 75 O 74 + 0 79 5 
1926 . 77 3 77 9 77 3 76 3 77 «4 73 #0 79 8} 9 83 42 87 7 + 81 7 
1927 . 0 90 0 86 3 83 14 80 6 73 #0 76 6 4h 75 0 72 9 1 79 2 
1928 . 69 7% 69 7% 69 9 70 0 70 0 69 3 68 7h 2 70 0 70 0 — ik 
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WILLIAM JACKS 


WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.c 


18, BENNETTS HILL, BIRMINGHAM. 


ss| SCOTCH, MIDDLESBRO’, 


19, ST. VINCENT PLACE, 
GLASGOW. 


HEMATITE, BASIC, SPECIALS, &c. 


NON-FERROUS METALS 


#s| COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


WILLIAM JACKS COMPANY, 


ZETLAND ROAD, 
MIDOLESBROUGH. 
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FOUNDRY TRADE JOURNAL. 


NovEMBER 1, 1928. 


SMALL ADVERTISEMENTS. 


SITUATIONS VACANT AND WANTED. 


ANTED, an experienced Foundryman : 

able to take Foreman’s position in foun- 
dry of progressive Engineering Works in York- 
shire; must be accustomed to dry and green 
sand moulding and have cupola experience.— 
Apply, giving age and full particulars, to Box 
860, Offices of THe Founpry Trape JouRNAL, 
49, Wellington Street, Strand, London, W.C.2. 


PATENTS AND TRADE MARKS. 


ATION HANDBOOKS, Advice, and 
Cons. free; King’s Patent Agency, Ltd.— 
B T. Kine, C.I.M.E. (Regd. Pat. Agent, G.B., 
U.S.A., and Can.), 1464, Queen Victoria Street, 
E.C.4. 40 years’ refs. ‘Phone: 0682 Central. 


HE owner of British Patent No. 247,683 
relating to “‘ A Machine or Apparatus for 
Treating or Preparing Moulding-sand and for 
Analogous uses,’ is desirous of entering into 
negotiations for the grant of licences or other- 
wise, under reasonable terms, for the purpose 
of exploiting the invention and ensuring .ts 
full development and practicable working in 
this country. — For particulars, address, 
ARTHUR 44, Waterloo Street, Bir- 
mingham. 


pus proprietor of British Patents Nos. 
227,968 and 228,070 (Divisional), both 
dated November 27, 1923, relating to ‘ Im- 
provements in machines and methods for 
making foundry moulds and cores’’ and 
“Vents for moulders’ flasks and core boxes, 
respectively, is desirous of entering into arrange- 
ments by way of a licence or otherwise on 
reasonable terms for the purpose of exploiting 
the above patents and ensuring their practical 
working in Great Britain.—All inquiries to be 
addressed to B. Srncer, Steger Building. 
Chicago, Illinois. 


PROPERTY. 


11 ACRES WORKS SITE, 
SHEFFIELD. 
145,000 Sq. Ft. of SHOPPING, 
Compact and Convenient. 
SIDING CONNECTIONS 
with L.M. & S. and L. & N.E. Rlys. 
WELL-BUILT & COMMODIOUS OFFICES 


Will Sell whole or in lots to suit customers, or 
Let on favourable terms. Unique opportunity 
for Manufacturers. 


Apply— 
THOS. W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


OBBING Pattern Shop for Sale as going con- 
cern near London ; ; owner going abroad. 
—Box 852, Offices of Tue Founpry Trape 
a 49, Wellington Street, Strand, London, 


AUCTION SALE. 


Re HENRY RICHMOND & SONS, LTD. 


MALLEABLE IRON FOUNDERS. TRAF- 
FORD PARK, MANCHESTER. 
NEARLY NEW MODERN FOUNDRY. 
erected and equipped in 1921 
specially for the manufacture of Malleable Iron 
Nails, Boot and Shoe Protectors and Tips. 
FOR SALE AS A GOING CONCERN, 
together with the Goodwill, valuable Pattern 
Plates, Master Patterns, Trade Marks, and all 
equipment as now working, 
or alternatively 
the Goodwill, Trade Marks and Pattern Plates 
wil! be offered as a separate lot, so as to give 
au opportunity to manufacturers of similar 
goods to acquire these assets apart from the 
Works to add to their own business, and if 
thus sold then the works and plant will be 
offered for sale with equipment as an Iron 
Foundry suitable for repetition work for the 
electrical, motor or textile trades on a large 
scale of production. 

F. S. Arrey, Entwistte & Company, have 
received instructions from the Receiver for 
Debenture Holders to OFFER the above 
property for SALE by AUCTION at the 
ESTATE EXCHANGE, 4, Fountain Street, 
Manchester, on TUESDAY, NOVEMBER 13, 
1928, at 3 o'clock in the afternoon (unless pre- 

viously Sold by Private Treaty). 

Orders to view and other information from 
Tue Avectroneers, 10, Norfolk Street, Man- 
chester, or from Mr. J. C. Matsey, the 
Receiver (Messrs. Howarp & Matsgy, Char- 
tered Accountants), 39/41, North British and 
Mercantile Buildings, East Parade, Leeds, o1 
from Messrs. ADDLESHAW, Sons & LarTHAM, 
Solicitors, 15, Norfolk Street, Manchester. 


MACHINERY. 


Rotary Surface Grinding Machine, with 
magnetic chuck, 16 in. dia., hydraulic move- 
ments. 

No. 6 BRYANT Internal Chucking Grinder, 
chuck range 12 in., maximum grinding length. 

No. 145 CINCINNATI Universal Tool and 
Cutter Grinder, 10 in. x 17 in. 

BROWN & SHARPE No. 14 External Grind- 
ing Machine, 4-in. centres, take 4 ft. between. 

30-in. x 18-in. MARSDEN ” TYPE 
STONE BREAKER, excellent condition. 

2-ft. gauge 4-wheel 6-in. LOCOMOTIVES 
(Kerr Stuart. 1922 make), steel firebox, 
140 Ibs. W.P. 

NEARLY NEW LANCASHIRE BOILER, 
3) ft. x 9 ft., reinsure at 100 lbs. working 
pressure, complete with steam and _ furnace 
fittings, etc. 

Two LANCASHIRE BOILERS, 24 ft. x 
8 ft., reinsure 110 Ibs. pressure. 

100,000 ft. of 4-in. Wrought Iron Screwed and 
Socketed Pipes, about 18 ft. 6 in. lengths. 

CATALOGUE (10,000 Lote) ON 


APPLICATION. 


THOS. W. WARD LTD., 
ALBION WORKS, SHEFFIELD. 


| 
| 


MACHINERY.—Continued. 


QWVANTED, new or used Oil-fired Steel Con- 
verter Plant, 10- to 20-cwts. capacity ; 
full particulars and where to be seen.—Apply. 
Box 856, Offices of THe Founpry Trapr 
JourRNAL, 49, Wellington Street, Strand, London, 
W.C.2. 
=-FT. 6-IN. RADIAL DRILLING AND 
TAPPING MACHINE, with low T-slotted 
bed. spindle 3-in. dia. 16-in. feed with large 
gap, belt driven.—For further particulars. etc.. 
write Box 862. Offices of THe Founpry Trape 
oa 49, Wellington Street, Strand, London. 


PECIAL BARGAINS. for immediate re- 
. moval, practically new and unused. All 
by Pneulec Company :— 

JAR RAM MOULDING MACHINE, P.E. 
type, electrically operated. with 5-h.p. motor : 


cost £297 10s.: £145. 


36 PAIRS SPECIAL MOULDING BOXES 
for 12-ton wagons, plates. patterns. core boxes: 


cost £225; £40 


GAS-FIRED CORE STOVE, 6 ft. x 9 ft. x 
3 ft.: cost £65: £15. 


Sox 858. Offices of THe Founpry TRape 
Journar, 49, Wellington Street, Strand, London. 
W.C.2. 


TEAM CONDENSER, about 7 ft. 6 in. 
w long, 3 ft. dia., with 900 sq. ft. cooling 
surface, 620 tubes 6 ft. 10 in. long by 3 in. 
dia.. capable of condensing 10,000 lbs. steam per 
hour. complete with or without electrically 


motor-driven 13-in. x 10-in. EDWARDS’ AIR 


PUMP.—For further particulars, write Box 
866, Offices of THe Founpry TRape Journat. 
49. Wellington Street, Strand, London, W.C.2. 


"Phone: 287 SLOUGH. 


CRANE LADLES 


15 Ton Stevenson £65 
10 Ton EVANS .. £42 
8 Ton EVANS .. £40 
5 Ton EVANS .. £36 
£28 
£24 
£19 
£8 


3 Ton EVANS 
2 Ton EVANS .. 
1 Ton NEW enclosed gear 
4 Ton as new .. 
All have woim and bevel gear. 
LARGEST STOCK OF FOUNDRY PLANT IN 
ENGLAND. PLEASE SEND FOR LISTS 


BUY FROM ME AND SAVE MONEY. 


Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH. 


Telephone : 


DARLINGTON. 


Telegrams : 
** PEASE, 
DARLINGTON.” 


PARTNERS 


DARLINGTON 


2630 We are getting repeat orders 
CONTINENTAL users. 


from large ENGLISH and 


Let us quote you for: 


SPECIAL COLD BLAST LOW: 
GARBON CYLINDER PIG IRON. 
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